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U.S. Patent
gflm 11,01;1(1); 677 Blackberry 7130c¢
B2
There is also considerable technical overlap between the Blackberry 7130c, the Blackberry 7290, and Dou. For
example, the cellular antennas of the Blackberry 7130c and 7290 are located at the top and bottom of the devices,
respectively, as taught for the internal antennas 206, 208, respectively, in Dou. Also, Dou (3:42-47) teaches that
the internal antennas 206, 208 may operate in the GSM 800 and PCS 1900 frequency bands, in which the cellular
antennas of the Blackberry 7290 and 7130e already operate. Moreover, Dou (3:50-62) teaches that the internal
antennas 206, 208 may be designed for Evolution Data Optimized (EVDO) diversity in the 800 MHz and 1900
MHz bands, which would be achievable using the frequencies at which the Blackberry 7130c and 7290 cellular
antennas already operate.

12[n] a minimum- 7130c expressly or inherently discloses this claim element. To the extent the Blackberry 7130c does not expressly
sized or inherently disclose this claim element, this claim limitation would have been obvious in view of the Cingular
parallelepiped | 8125, or in view of the Blackberry 7290.
of rectangular
faces that In the Cingular 8125, a minimum-sized parallelepiped of rectangular faces that completely encloses a volume of
completely the second antenna defines an antenna box, and an orthogonal projection of the antenna box along a normal to a
encloses a face with a largest area of the second antenna defines an antenna rectangle.
volume of the
second Alternatively or additionally, see claim 6[m] regarding the Blackberry 7290.
antenna
defining an
antenna box,

12[0] an orthogonal | 7130c expressly or inherently discloses this claim element. To the extent the Blackberry 7130c does not expressly

projection of
the antenna
box along a

or inherently disclose this claim element, this claim limitation would have been obvious in view of the Cingular
8125, or in view of the Blackberry 7290.
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U.S. Patent
Claim No.
No. 11,031,677 Blackberry 7130c
B2
normal to a See claim 12[n].
face with a
largest area of
the second
antenna
defining
12[p] an antenna 7130c expressly or inherently discloses this claim element. To the extent the Blackberry 7130c does not expressly
rectangle, or inherently disclose this claim element, this claim limitation would have been obvious in view of the Cingular
8125, or in view of the Blackberry 7290.
See claim 12[n].
12[q] an aspect ratio | 7130c expressly or inherently discloses this claim element. To the extent the Blackberry 7130c¢ does not expressly

of the antenna
rectangle
being defined
as a ratio
between a
width and a
height of the
antenna
rectangle, and
wherein the
aspect ratio

or inherently disclose this claim element, this claim limitation would have been obvious in view of the Cingular
8125, or in view of the Blackberry 7290.

See, e.g.,

In the Cingular 8125, an aspect ratio of the antenna rectangle of the second antenna is defined as a ratio between a
width and a height of the antenna rectangle, and wherein the aspect ratio has a value of at least 2.
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Claim
No.

U.S. Patent
No.
11,031,677
B2

Blackberry 7130¢

has a value of
at least 2.

A width (blue above) of the antenna rectangle is more than twice a height (green above) of the antenna rectangle,

and thus the aspect ratio has a value of at least 2.

Alternatively or additionally, in the Blackberry 7290 an aspect ratio of the antenna rectangle of the second antenna
is defined as a ratio between a width and a height of the antenna rectangle, and wherein the aspect ratio has a

value of at least 2.
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U.S. Patent
Claim No.
No. 11,031,677 Blackberry 7130c
B2
T @
L=6.94
H=3.37 | AR=2.06 \ :
o
Claim 13
13 The wireless

device of
claim 12,
wherein the
first antenna
contour
comprises at
least 20
segments.

7130c expressly or inherently discloses this claim element.

See claim 2.
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No.
11,031,677
B2

Blackberry 7130¢

Claim 14

14

The wireless
device of
claim 13,
wherein the
first antenna
contour
comprises at
least 35
segments.

7130c expressly or inherently discloses this claim element.

See claim 3.

Claim 15

15

The wireless
device of
claim 12,
wherein the
second
antenna is
proximate to
a second short
side of the
ground plane
rectangle that
1s opposite to
the first short

7130c expressly or inherently discloses this claim element. To the extent the Blackberry 7130c does not expressly
or inherently disclose this claim element, this claim limitation would have been obvious in view of the Cingular
8125, or in view of the Blackberry 7290.

See, e.g.,

The second antenna of the Cingular 8125 is proximate to a second short side of the ground plane rectangle that is
opposite to the first short side of the ground plane rectangle.
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No.

U.S. Patent
No.
11,031,677
B2

Blackberry 7130¢

side of the
ground plane
rectangle.

First Short Side

Second Short Side

See FCC Internal Photos at 5 (annotated).

Alternatively or additionally, see claim 6[j], 6[1] regarding the second antenna of the Blackberry 7290.

Claim 16
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U.S. Patent
Claim No.
No. 11,031,677 Blackberry 7130c
B2
16[a] The wireless | 7130c expressly or inherently discloses this claim element. To the extent the Blackberry 7130c does not expressly
device of or inherently disclose this claim element, this claim limitation would have been obvious in view of the Cingular
claim 12, 8125, or in view of the Blackberry 7290.
wherein the
second See, e.g.,
antenna ) o ) )
defines a The complexity factor calculation is performed according to the method in the patent.
d
Zf:ig:lln a The second antenna of the Cingular 8125 defines an antenna contour comprising an entire perimeter of the second
contour antenna, and the antenna contour of the second antenna has a level of complexity defined by complexity factor Fz:

comprising an
entire
perimeter of
the second
antenna,

having a value of at least 1.2 and a complexity factor F32 having a value of at least 1.35.

Ni=10

N2=26
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No.
11,031,677
B2

Blackberry 7130¢

N3=80

F21=log(26/10)/10g(2)=1.38
F32=log(80/26)/log(2)=1.62

Alternatively or additionally, the second antenna of the Blackberry 7290 defines an antenna contour comprising an
entire perimeter of the second antenna, wherein the antenna contour of the first antenna of the Blackberry 7290
has a level of complexity defined by complexity factor F21 having a value of at least 1.20 and complexity factor

F32 having a value of at least 1.35.
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N2 =36
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U.S. Patent
Claim No.
No. 11,031,677 Blackberry 7130c
B2
TITRN
Xﬂﬁg W/)( X « X
X X | XL XXX
X | K| X X | X x| X
XA XX |x x|\ X |
x \f
X | X7 (EEX [ X[ X [ X] X XAX | X
X I
X)XEX | XX TXTX XTX T XTX B . X
x| ] =
N3=92
F21=1.26
F32=1.35
16[b] and wherein | 7130c expressly or inherently discloses this claim element. To the extent the Blackberry 7130c does not expressly

the second
antenna
contour has a
level of
complexity
defined by
complexity
factor F21
having a

or inherently disclose this claim element, this claim limitation would have been obvious in view of the Cingular
8125, or in view of the Blackberry 7290.

See claim 16[a].
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11,031,677
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Blackberry 7130¢

value of at
least 1.2 and

16[c]

a complexity
factor F32
having a
value of at
least 1.35.

7130c expressly or inherently discloses this claim element. To the extent the Blackberry 7130c does not expressly
or inherently disclose this claim element, this claim limitation would have been obvious in view of the Cingular
8125, or in view of the Blackberry 7290.

See claim 16[a].

Claim 17

17

The wireless
device of
claim 16,
wherein the
second
antenna
contour
comprises at
least 20
segments.

7130c expressly or inherently discloses this claim element. To the extent the Blackberry 7130c does not expressly
or inherently disclose this claim element, this claim limitation would have been obvious in view of the Cingular
8125, or in view of the Blackberry 7290.

See, e.g.,

The second antenna contour of the second antenna of the Cingular 8125 has at least 20 segments.
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11,031,677
B2

Blackberry 7130¢

=
-

12

The second antenna contour of the second antenna of the Cingular 8125 has at least 21 segments.

Alternatively or additionally, the second antenna contour of the second antenna of the Blackberry 7290 includes at

least 20 segments.
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INVALIDITY CONTENTIONS FOR U.S. PATENT NO. 11,031,677 B2
BASED ON THE HP COMPAQ nc6400 (“nc6400)

Based upon Plaintiff’s Complaint, Infringement Contentions, and apparent claim constructions and application of the claims to Defendants’
accused products, as best as they can be deciphered, the reference charted below anticipates or at least renders obvious some or all claims 1, 2, 3,
4,5,6,7,8,9,12,13, 14, 15,16, and 17 (“the *677 Asserted Claims”)!. These invalidity contentions are not an admission by the Defendants
that the accused products are covered by or infringe the asserted claims, particularly when these claims are properly construed and applied.

AIA law applies because the application that issued as the *677 Patent was filed on March 27, 2020, after the AIA came into force on March 16,
2013.

The Hewlett Packard Company’s (“HP”’) Compaq nc6400, as publicly demonstrated, known, offered for sale, sold, and/or used by HP and/or
customers of HP or otherwise available to the public, including in this country (the “nc6400”) the HP Compaq nc6400 was available for
purchase in the United States no later than May 8, 2006, which is prior to the critical date of the *200 patent. Thus, the nc6400 is available as
prior art at least under at least pre-AIA 35 U.S.C. § 102(a)-(b), or AIA 35 U.S.C. § 102(a)(1). At least the following documents provide evidence
as to the date the nc6400 was “offered for sale or publicly used or known,” “the date the offer or use of the item took place or the information
became known”, and the “identity of the person or entity which made the use or which made and received the offer, or the person or entity which

made the information known or to whom it was made known” >:

! Defendants understand that that, by not charting claims 10-11 and 18-20 in its Infringement Contentions, Plaintiff does not assert these claims against Defendants.

2 See CNET Website, “HP Compaq nc6400 (Core Duo) review: HP Compaq nc6400 (Core Duo)” (May 8, 2006) at: https://www.cnet.com/reviews/hp-compaq-nc6400-core-
duo-review/ (last accessed June 11, 2025).

3 Geotab does not yet have complete information regarding the dates by which this product was publicly disclosed, made, used, sold, or offered for sale, the circumstances
under which the research, design, and development activities were conducted, and the identities of the particular individuals involved in such activities. Geotab anticipates
that the actual dates, circumstances, and identities of individuals will be the subject of third party discovery during this lawsuit. Geotab therefore reserves the right to amend
and/or supplement their Invalidity Contentions and this chart if additional information becomes available during the course of discovery. The date the nc6400 was “offered
for sale or publicly used or known,” as well as “the date the offer or use of the item took place or the information became known” is at least as early as the dates identified in
the published documents. The “identity of the person or entity which made the use or which made and received the offer, or the person or entity which made the information
known or to whom it was made known” includes at least those persons associated with the publication(s), press releases, and conference attendees, or other documents
associated with each version on the nc6400. Geotab also reserves the right to rely on the public use, offer for sale, sale, or installation of the devices described in the
publications identified herein once Geotab has had a fair opportunity to take discovery on these subjects.
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e CNET Website, “HP Compaq nc6400 (Core Duo) review: HP Compaq nc6400 (Core Duo)” (May 8, 2006) at:
https://www.cnet.com/reviews/hp-compaq-nc6400-core-duo-review/ (last accessed June 11, 2025)

e PC Mag Website, “HP Compaq nc6400” (May 9, 2006) at: https://www.pcmag.com/archive/hp-compaq-nc6400-177617 (last accessed
June 17, 2025)

e NotebookCheck Website, “HP Compaq nc6400” at: https://www.notebookcheck.net/HP-Compaq-nc6400.1437.0.html (last accessed
June 17, 2025)

As described in the following claim chart, the asserted claims of U.S. Patent No. 11,031,677 (the “’677 Patent”), are invalid as anticipated by
nc6400. To the extent that nc6400 is found not to anticipate one or more of the asserted claims of the 677 Patent, these claims are invalid as
obvious in view of nc6400 alone or as modified in view of or in combination with other prior art references disclosed in Defendants’ Invalidity
Contentions and accompanying charts, including without limitation as set forth below.

One of ordinary skill in the art, as of the priority date of the *677 Patent, would have known to combine or modify the prior art elements
disclosed by the foregoing references using known methods, and to use these elements according to their established functions in order to
achieve a known and predictable result.

These invalidity contentions are not an admission that the Defendants concede or acquiesce to any claim construction implied or suggested by
Plaintiff’s Complaint or Infringement Contentions. Nor are Defendants asserting any claim construction positions through these charts, including
whether the preamble is a limitation. The portions of the prior art reference cited below are not exhaustive but are exemplary in nature.
Defendants retain the right to update their constructions and contentions in view of this Court’s claim construction order.*

Claim

No U.S. Patent No. 11,031,677 B2 HP Compaq nc6400

Claim 1

I[pre] | A wireless device comprising: | To the extent the preamble is limiting, the nc6400 expressly or inherently discloses this claim
element.

4 Defendants reserve the right to supplement and/or alter this chart based on further investigation and ongoing discovery.
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Claim

No U.S. Patent No. 11,031,677 B2 HP Compaq nc6400

See, e.g.,

The HP Compaq nc6400 is a wireless device.

) Click to unmute

HP Compaq nc6400

See CNET Website, “HP Compaq nc6400 (Core Duo) review: HP Compaq nc6400 (Core Duo)”
(May 8, 20006) at: https://www.cnet.com/reviews/hp-compaq-nc6400-core-duo-review/ (last
accessed June 11, 2025) (photo of embedded video at 0:04-06).

1[a] an antenna system comprising: | The nc6400 expressly or inherently discloses this claim element.
See, e.g.,

The HP Compaq nc6400 includes an antenna system comprising a ground plane (red below) and
at least two antennas (blue, purple, and green below) within the wireless device.
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Claim | ;5 patent No. 11,031,677 B2 HP Compagq nc6400
No.
1[b] [the antenna system The nc6400 expressly or inherently discloses this claim element.

comprising] a ground plane;

See Claim 1[a].

1[c]

[the antenna system
comprising] a first antenna
within the wireless device and

The nc6400 expressly or inherently discloses this claim element.

See, e.g.,
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U.S. Patent No. 11,031,677 B2

HP Compaq nc6400

The antenna system of the HP Compaq nc6400 includes a first antenna (blue below) within the

nc6400.
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U.S. Patent No. 11,031,677 B2

HP Compaq nc6400

1[d]

[the antenna system]
configured to support at least
three frequency bands
contained within first and
second frequency ranges of the
electromagnetic spectrum,

The nc6400 expressly or inherently discloses this claim element.
See, e.g.,

The first antenna of the HP Compaq nc6400 is configured to support at least three frequency
bands contained within first and second frequency ranges of the electromagnetic spectrum. The
second frequency range is higher in frequency than the first frequency range.

The first antenna is configured to support at least frequency bands within the ranges of 824-894
MHz and 1710-2170 MHz.
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Claim
No.

U.S. Patent No. 11,031,677 B2

HP Compaq nc6400

Table 1: Frequency bands within 1620-2250 MHz.

Band Range (MHz)
DCS1800 1710-1880
PCS1900 1850-1990

UMTS Band I 1920-2170
UMTS Band IT 1850-1990
UMTS Band ITI 1710-1880
UMTS Band IV 1710-2155
UMTS Band a 1900-1920, 2010-2025
UMTS Band b 1850-1910, 1930-1990
UMTS Band ¢ 1910-1930

LTE Band 1 1920-2170

LTE Band 2 1850-1990

LTE Band 3 1710-1880

LTE Band 4 1710-2155

LTE Band 9 1749 9-1879.9
LTE Band 10 1710-2170

LTE Band 33 1900-1920

LTE Band 34 2010-2025

LTE Band 35 1850-1910

LTE Band 36 1930-1990

LTE Band 37 1910-1930

LTE Band 39 1880-1920

Jing, 2658 (DCS, PCS, UMTS); ETSI TS 145 005 V4.3.0 (2001-14) Technical Specification:
Digital cellular telecommunications system (Phase 2+); Radio transmission and reception (3GPP
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Claim

No U.S. Patent No. 11,031,677 B2 HP Compaq nc6400

TS 45.005 version 4.3.0 Release 4), 8-9 (DCS1800, PCS1900); Pages from E. Dahlman et al., 3G
Evolution: HSPA and LTE for Mobile Broadband (Academic Press 2d ed. 2008) (“Dahlman”),
139 (reference [100] identifies HSDPA specifications), 497-501, 599 (reference [100] is 3GPP
TS 25.308 (Dahlman)); ETSI TS 125 308 V6.2.0 (2004-09) Technical Specification: Universal
Mobile Telecommunications System (UMTS); UTRA High Speed Downlink Packet Access
(HSDPA); Overall description; Stage 2 (3GPP TS 25.308 version 6.2.0 Release 6) (UMTS
HSDPA description); ETSI TS 121 101 V6.0.0 (2004-12) Technical Specification: Universal
Mobile Telecommunications System (UMTS); Technical Specifications and Technical Reports
for a UTRAN-based 3GPP system (3GPP TS 21.101 version 6.0.0 Release 6), 11-12 (UMTS
standard comprises TS 25.101 (ETSI TS 125 101 V6.5.0 (2004-09) Technical Specification:
Universal Mobile Telecommunications System (UMTS); User Equipment (UE) radio
transmission and reception (FDD) (3GPP TS 25.101 version 6.5.0 Release 6)), 25.102 (ETSI TS
125 102 V6.0.0 (2003-12) Technical Specification: Universal Mobile Telecommunications
System (UMTS); User Equipment (UE) radio transmission and reception (TDD) (3GPP TS
25.102 version 6.0.0 Release 6)), 25.308 (Dahlman)); ETSI TS 125 101 V6.5.0 (2004-09)
Technical Specification: Universal Mobile Telecommunications System (UMTS); User
Equipment (UE) radio transmission and reception (FDD) (3GPP TS 25.101 version 6.5.0 Release
6), 12-13 (Table 5.0 “UTRA FDD frequency bands™); ETSI TS 125 102 V6.0.0 (2003-12)
Technical Specification: Universal Mobile Telecommunications System (UMTS); User
Equipment (UE) radio transmission and reception (TDD) (3GPP TS 25.102 version 6.0.0 Release
6), 11 (UTRA/TDD frequency bands)®; 3GPP TS 36.101 v8.4.0 (2008-12) Technical
Specification: 3rd Generation Partnership Project; Technical Specification Group Radio Access
Network; Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio
transmission and reception (Release §), 2008, 13, Table 5.5-1 (“E-UTRA operating bands”
defining LTE bands); Ericsson white paper, “LTE—an introduction,” no. 284 23-3124 Uen Rev
B (June 2009), 11 (listing LTE FDD and TDD bands).

> While Dou refers to “WCDMA/UMTS” in 1710-2170 MHz (Dou, [0022]), as shown in Table 1 the standard defines at least seven distinct “bands” within the 1710-2170
MHz frequency range.
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g:)alm U.S. Patent No. 11,031,677 B2 HP Compaq nc6400

1[e] the second frequency range The nc6400 expressly or inherently discloses this claim element.
being higher in frequency than ‘
the first frequency range and See Claim 1[d].

1[f] at least one of the three The nc6400 expressly or inherently discloses this claim element.

frequency bands being
associated with a 4G
communication standard,

See Claim 1[d].

I[g]

the first antenna being
proximate to a first short side
of a ground plane rectangle
enclosing the ground plane and

The nc6400 expressly or inherently discloses this claim element. To the extent the HP Compaq
nc6400 does not disclose a first antenna proximate to a first short side of a ground plane
rectangle enclosing the ground plane, it would have been obvious for the first antenna to be
disposed proximate to a first short side of the ground plane rectangle as taught in Gaucher et al.
(U.S. 2006/0082503) to achieve polarization diversity.
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Claim
No.

U.S. Patent No. 11,031,677 B2

HP Compaq nc6400

310

/ 00

320

. —3ss

350

F1G. 3

Gaucher teaches “a laptop computer 300 including a laptop display unit 350 and a plurality of
multiband antennas 310, 320 mounted on the upper frame 355 of the laptop display unit 350.”
Like the HP Compaq nc6400, “As shown in FIG. 3, the pair of multiband antennas 310, 320 are
mounted to the metal support frame 355, wherein the plane of each multiband antenna 310, 320
is substantially parallel to the plane, or along the plane, of the metal support frame 355.”

Gaucher teaches that “one of the antennas [310] or [320] may be disposed on one side of the
laptop display [350] while a second antenna [320] is disposed in an upper portion of the laptop
display [250], whereby providing antenna polarization diversity, depending on the antenna
design used.”
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Claim
No.

U.S. Patent No. 11,031,677 B2

HP Compaq nc6400

Like in the HP Compaq nc6400, Gaucher’s “display frame or the metal display supporters
provide the ground element to the antenna design. For example, the ground element may be
provided by the display frame, or metal supports, or the shielding foil on the back of the display.”

Similar to the multiband cellular antennas of the HP Compaq nc6400, Gaucher’s antennas are
“quadband antenna[s] covering the four most popular frequency bands, namely, 824-894 MHz
for the lower band of the United States, 880-960 MHz for the lower band of Europe 1710-1880
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Claim
No.

U.S. Patent No. 11,031,677 B2

HP Compaq nc6400

MHz for the upper band of Europe, and 1850-1990 MHz for the upper band of the United
States.”

400
1?3 /
T RI
|
i R2
?
|
1
I lK GND
FEED

There would have been a reasonable expectation of success in having the first antenna of the HP
Compaq nc6400 disposed proximate a first short side of the ground plane rectangle because a
similarly configured antenna is taught in a similarly configured laptop device in Gaucher.

For instance, Gaucher’s example antennas are based on an inverted-F antenna design like the HP
Compaq nc6400 antennas. Gaucher and the HP Compaq nc6400 place the antennas on a
grounded display frame for use as a ground plane. The Gaucher antennas and the HP Compaq
nc6400 antennas cover substantially the same frequency bands, including some bands used in the
United States and some bands used in Europe.

Moreover, having the first antenna proximate to the first short side of the ground plane rectangle
would not have been expected to create interference problems with the WLAN and Bluetooth
antennas in the HP Compaq because Gaucher contemplates that the laptop computer may be
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Claim
No.

U.S. Patent No. 11,031,677 B2

HP Compaq nc6400

additionally “equipped with integrated wireless local area network (WLAN) and devices of the
known Bluetooth technology.”

Additionally, it would have been obvious to a person of ordinary skill in the art to modify this
reference with any one or more of the references disclosed in Geotab’s Invalidity Contentions
based on knowledge of one of ordinary skill in the art and for the reasons articulated in Geotab’s
Invalidity Contentions Cover Pleading.

1[h]

defining a first antenna contour
comprising an entire perimeter
of the first antenna,

The nc6400 expressly or inherently discloses this claim element.
See, e.g.,
The complexity factor calculation is performed according to the method in the patent.

The first antenna of the HP Compaq nc6400 defines a first antenna contour comprising an entire
perimeter of the first antenna, wherein the first antenna contour has a level of complexity defined
by complexity factor F21 having a value of at least 1.20 and complexity factor F32 having a
value less than 1.75.
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No.

U.S. Patent No. 11,031,677 B2

HP Compaq nc6400

X x| X| X i
X X | X X [ X
XTx [x [ x )

N3=79

F21=log(25/10)/1og(2)=1.32
F32=1og(79/25)/10g(2)=1.66
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g:)alm U.S. Patent No. 11,031,677 B2 HP Compaq nc6400
1[1] wherein the first antenna The nc6400 expressly or inherently discloses this claim element.
contour has a level of '
complexity defined by See Claim 1[h].
complexity factor F21 having a
value of at least 1.20 and
1[j] complexity factor F32 having a | The nc6400 expressly or inherently discloses this claim element.
value less than 1.75; and
See Claim 1[h].
11k] a second antenna within the The nc6400 expressly or inherently discloses this claim element.
wireless device and
See, e.g.,
The antenna system of the HP Compaq nc6400 includes a second antenna (purple below) within
the nc6400.
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11 configured to support at least The nc6400 expressly or inherently discloses this claim element.
one frequency band different
from the at least three See, e.g.,
frequency bands supported by ) )
the first antenna, The second antenna of the nc6400 is configured to support at least one frequency band different
from the at least three frequency bands supported by the first antenna.
The second antenna is configured to support at least frequency bands within ranges of 2.4-2.484
GHz, 5.15-5.25 GHz, 5.25-5.35 GHz, and 5.725-5.825 GHz.
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Table 1: Frequency bands within 1620-2250 MHz.

Band Range (MHz)
DCS1800 1710-1880
PCS1900 1850-1990

UMTS Band I 1920-2170
UMTS Band IT 1850-1990
UMTS Band ITI 1710-1880
UMTS Band IV 1710-2155
UMTS Band a 1900-1920, 2010-2025
UMTS Band b 1850-1910, 1930-1990
UMTS Band ¢ 1910-1930

LTE Band 1 1920-2170

LTE Band 2 1850-1990

LTE Band 3 1710-1880

LTE Band 4 1710-2155

LTE Band 9 1749 9-1879.9
LTE Band 10 1710-2170

LTE Band 33 1900-1920

LTE Band 34 2010-2025

LTE Band 35 1850-1910

LTE Band 36 1930-1990

LTE Band 37 1910-1930

LTE Band 39 1880-1920

Jing, 2658 (DCS, PCS, UMTS); ETSI TS 145 005 V4.3.0 (2001-14) Technical Specification:
Digital cellular telecommunications system (Phase 2+); Radio transmission and reception (3GPP
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TS 45.005 version 4.3.0 Release 4), 8-9 (DCS1800, PCS1900); Pages from E. Dahlman et al., 3G
Evolution: HSPA and LTE for Mobile Broadband (Academic Press 2d ed. 2008) (“Dahlman”),
139 (reference [100] identifies HSDPA specifications), 497-501, 599 (reference [100] is 3GPP
TS 25.308 (Dahlman)); ETSI TS 125 308 V6.2.0 (2004-09) Technical Specification: Universal
Mobile Telecommunications System (UMTS); UTRA High Speed Downlink Packet Access
(HSDPA); Overall description; Stage 2 (3GPP TS 25.308 version 6.2.0 Release 6) (UMTS
HSDPA description); ETSI TS 121 101 V6.0.0 (2004-12) Technical Specification: Universal
Mobile Telecommunications System (UMTS); Technical Specifications and Technical Reports
for a UTRAN-based 3GPP system (3GPP TS 21.101 version 6.0.0 Release 6), 11-12 (UMTS
standard comprises TS 25.101 (ETSI TS 125 101 V6.5.0 (2004-09) Technical Specification:
Universal Mobile Telecommunications System (UMTS); User Equipment (UE) radio
transmission and reception (FDD) (3GPP TS 25.101 version 6.5.0 Release 6)), 25.102 (ETSI TS
125 102 V6.0.0 (2003-12) Technical Specification: Universal Mobile Telecommunications
System (UMTS); User Equipment (UE) radio transmission and reception (TDD) (3GPP TS
25.102 version 6.0.0 Release 6)), 25.308 (Dahlman)); ETSI TS 125 101 V6.5.0 (2004-09)
Technical Specification: Universal Mobile Telecommunications System (UMTS); User
Equipment (UE) radio transmission and reception (FDD) (3GPP TS 25.101 version 6.5.0 Release
6), 12-13 (Table 5.0 “UTRA FDD frequency bands™); ETSI TS 125 102 V6.0.0 (2003-12)
Technical Specification: Universal Mobile Telecommunications System (UMTS); User
Equipment (UE) radio transmission and reception (TDD) (3GPP TS 25.102 version 6.0.0 Release
6), 11 (UTRA/TDD frequency bands)®; 3GPP TS 36.101 v8.4.0 (2008-12) Technical
Specification: 3rd Generation Partnership Project; Technical Specification Group Radio Access
Network; Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio
transmission and reception (Release §), 2008, 13, Table 5.5-1 (“E-UTRA operating bands”
defining LTE bands); Ericsson white paper, “LTE—an introduction,” no. 284 23-3124 Uen Rev
B (June 2009), 11 (listing LTE FDD and TDD bands).

¢ While Dou refers to “WCDMA/UMTS” in 1710-2170 MHz (Dou, [0022]), as shown in Table 1 the standard defines at least seven distinct “bands” within the 1710-2170
MHz frequency range.
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1[m]

the second antenna being
arranged completely within the
ground plane rectangle.

The nc6400 expressly or inherently discloses this claim element.
See, e.g.,

The second antenna of the nc6400 is arranged completely within the ground plane rectangle.
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Claim 4
4 The wireless device of claim 1, | The nc6400 expressly or inherently discloses this claim element.
wherein the antenna system
comprises a third antenna See, e.g.,
configured to receive signals ) )
employing a 4G The antenna system of the HP Compaq nc6400 includes a third antenna (green below) configured
communication standard. to receive signals employing a 4G communication standard.

Fractusfzxhibir 2003

Fractus v. Cellco
Page 726 of 923




Exhibit—D - 11

Claim
No.

U.S. Patent No. 11,031,677 B2

HP Compaq nc6400

Fractusfzxhibir 2003

Fractus v. Cellco
Page 727 of 923



Exhibit—D - 11

ﬁf“m U.S. Patent No. 11,031,677 B2 HP Compaq nc6400
The third antenna is configured to receive signals at least within the ranges of 880-960 MHz and
1710-2170 MHz.
Claim 5
5[a] The wireless device of claim 4, | The nc6400 expressly or inherently discloses this claim element.
wherein the third antenna
defines an antenna contour See, e.g.,
comprising an entire perimeter ) . )
of the third antenna, and The third antenna of the HP Compaq nc6400 defines an antenna contour comprising an entire
perimeter of the third antenna.
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5[b] wherein the antenna contour of | The nc6400 expressly or inherently discloses this claim element.

the third antenna has a level of
complexity defined by
complexity factor F21 having a
value of at least 1.2 and

See, e.g.,
The complexity factor calculation is performed according to the method in the patent.

The antenna contour of the third antenna has a level of complexity defined by complexity factor
F21 having a value of at least 1.2 and a complexity factor F32 having a value of at least 1.35.

N1=10
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N3=81
XXX XXX X] X[X[X] XX [X[X
X b
X _
X[ X ‘X
F21=log(25/10)/1og(2)=1.32
F32=log(81/25)/1og(2)=1.69
5[c] a complexity factor F32 having | The nc6400 expressly or inherently discloses this claim element.

a value of at least 1.35.

See Claim 5[b].
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Claim 6
6[pre] | A wireless device comprising: | To the extent the preamble is limiting, the nc6400 expressly or inherently discloses this claim
element.
See Claim 1[pre].
6[a] an antenna system comprising: | The nc6400 expressly or inherently discloses this claim element.
See Claim 1[a].
6[b] [the antenna system The nc6400 expressly or inherently discloses this claim element.
comprising] a ground plane;
See Claim 1[a].
6[c] [the antenna system The nc6400 expressly or inherently discloses this claim element.
comprising] a first antenna ‘
within the wireless device and | See Claim 1[c].
6[d] configured to support at least The nc6400 expressly or inherently discloses this claim element.

two frequency bands contained
within first and second
frequency ranges of the
electromagnetic spectrum,

See Claim 1[d].
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6[e] the second frequency range The nc6400 expressly or inherently discloses this claim element.
being higher in frequency than
the first frequency range, See Claim 1[d].
6[f] the first antenna being The nc6400 expressly or inherently discloses this claim element. To the extent the HP Compaq
proximate to a first short side nc6400 does not disclose a first antenna proximate to a first short side of a ground plane
of a ground plane rectangle rectangle enclosing the ground plane, it would have been obvious for the first antenna to be
enclosing the ground plane and | disposed proximate to a first short side of the ground plane rectangle as taught in Gaucher et al.
(U.S. 2006/0082503) to achieve spatial diversity and reduce blockage caused by the laptop
display.
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310

/ 00

320

. —3ss

350

F1G. 3

Gaucher discloses “a laptop computer 300 including a laptop display unit 350 and a plurality of
multiband antennas 310, 320 mounted on the upper frame 355 of the laptop display unit 350.”
Like the HP Compaq nc6400, “As shown in FIG. 3, the pair of multiband antennas 310, 320 are
mounted to the metal support frame 355, wherein the plane of each multiband antenna 310, 320
is substantially parallel to the plane, or along the plane, of the metal support frame 355.”

In connection with FIG. 2, Gaucher teaches that “two embedded antennas 210, 220 may be
placed on the left and right edges of the laptop display 250, respectively, whereby the use of the
two antennas 210 and 220 may reduce the blockage caused by the laptop display 250 in some
directions that occurs in one antenna designs, and provide space diversity to the wireless
communication system.”
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230

250

200

“’*‘/

FIG. 2

Like in the HP Compaq nc6400, Gaucher’s “display frame or the metal display supporters
provide the ground element to the antenna design. For example, the ground element may be
provided by the display frame, or metal supports, or the shielding foil on the back of the display.”
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No.

Similar to the multiband cellular antennas of the HP Compaq nc6400, Gaucher’s antennas are
“quadband antenna[s] covering the four most popular frequency bands, namely, 824-894 MHz
for the lower band of the United States, 880-960 MHz for the lower band of Europe 1710-1880

MHz for the upper band of Europe, and 1850-1990 MHz for the upper band of the United
States.”
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There would have been a reasonable expectation of success in having the first antenna of the HP
Compaq nc6400 disposed proximate a first short side of the ground plane rectangle because a
similarly configured antenna is taught in a similarly configured laptop device in Gaucher.

For instance, Gaucher’s example antennas are based on an inverted-F antenna design like the HP
Compaq nc6400 antennas. Gaucher and the HP Compaq nc6400 place the antennas on a
grounded display frame for use as a ground plane. The Gaucher antennas and the HP Compaq
nc6400 antennas cover substantially the same frequency bands, including some bands used in the
United States and some bands used in Europe.

Moreover, having the first antenna proximate to the first short side of the ground plane rectangle
would not have been expected to create interference problems with the WLAN and Bluetooth
antennas in the HP Compaq because Gaucher contemplates that the laptop computer may be
additionally “equipped with integrated wireless local area network (WLAN) and devices of the
known Bluetooth technology.”
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Additionally, it would have been obvious to a person of ordinary skill in the art to modify this
reference with any one or more of the references disclosed in Geotab’s Invalidity Contentions
based on knowledge of one of ordinary skill in the art and for the reasons articulated in Geotab’s
Invalidity Contentions Cover Pleading.
6[g] defining a first antenna contour | The nc6400 expressly or inherently discloses this claim element.
comprising an entire perimeter .
of the first antenna, See Claim 1[h].
6[h] wherein the first antenna The nc6400 expressly or inherently discloses this claim element.
contour has a level of .
complexity defined by See Claim 1[h].
complexity factor F21 having a
value of at least 1.20 and
6[i] complexity factor F32 having a | The nc6400 expressly or inherently discloses this claim element.
value less than 1.75; and
See Claim 1[h].
6[j] [the antenna system The nc6400 expressly or inherently discloses this claim element.
comprising| a second antenna
within the wireless device and | See, €.g.,
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The antenna system of the HP Compaq nc6400 includes a second antenna (green below) within

the nc6400.
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6[k] defining a second antenna The nc6400 expressly or inherently discloses this claim element.
contour comprising an entire
perimeter of the second See, e.g.,
antenna, o
The second antenna of the HP Compaq nc6400 defines a second antenna contour comprising an
entire perimeter of the second antenna.
6[1] the second antenna being The nc6400 expressly or inherently discloses this claim element. To the extent the HP Compaq
proximate to a second short nc6400 does not disclose a second antenna proximate to a second short side of the ground plane
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side of the ground plane rectangle that is opposite to the first short side, it would have been obvious for the second
rectangle that is opposite to the | antenna to be disposed proximate to a second short side of the ground plane rectangle that is
first short side of the ground opposite to the first short side as taught in Gaucher et al. (U.S. 2006/0082503) to achieve spatial
plane rectangle, diversity and reduce blockage caused by the laptop display.

See, e.g.,

FIG. 2

6[m] a minimum-sized The nc6400 expressly or inherently discloses this claim element.
parallelepiped of rectangular
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faces that completely encloses
a volume of the second antenna
defining an antenna box, and

See, e.g.,

The second antenna of the HP Compaq nc6400 defines an antenna box that is a minimum-sized
parallelepiped that completely encloses a volume of the second antenna and wherein each face of
the minimume-sized parallelepiped is tangent to at least one point of the volume of the second
antenna.

An orthogonal projection of the antenna box along a normal to a face with a largest area of the
second antenna defines an antenna rectangle.

6[n] an orthogonal projection of the | The nc6400 expressly or inherently discloses this claim element.
antenna box along a normal to '
a face with a largest area of the | See Claim 6[m].
second antenna defining

6[0] an antenna rectangle, The nc6400 expressly or inherently discloses this claim element.

See Claim 6[m)].
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6[p] wherein a length of the second | The nc6400 expressly or inherently discloses this claim element.

antenna contour is greater than
four times a diagonal of the
antenna rectangle.

See, e.g.,

The second antenna of the HP Compaq nc6400 defines a second antenna contour comprising an
entire perimeter of the second antenna. A length of the second antenna contour is greater than

four times a diagonal of the antenna rectangle.

4xDiagonal=4(3.76)=15.04

L>3.09+2.78+.41+3.36+3.34+.47+2.17+1.62+.88+.8>18.92

ur L0

Claim 9
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9[a] The wireless device of claim 6, | The nc6400 expressly or inherently discloses this claim element.

wherein the second antenna
contour has a level of
complexity defined by
complexity factor F21 having a
value of at least 1.2 and

See, e.g.,
The complexity factor calculation is performed according to the method in the patent.

The second antenna contour has a level of complexity defined by complexity factor F21 having a
value of at least 1.2 and a complexity factor F32 having a value of at least 1.35.

NI1=10
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N3=81
XXX XXX X] X[X[X] XX [X[X
X b
X _
X[ X ‘X
F21=log(25/10)/1og(2)=1.32
F32=log(81/25)/1og(2)=1.69
9[b] a complexity factor F32 having | The nc6400 expressly or inherently discloses this claim element.

a value of at least 1.35.

See Claim 9[a].
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Claim 12

12[pre] | A wireless device comprising: | To the extent the preamble is limiting, nc6400 expressly or inherently discloses this claim
element.
See Claim 1[pre].

12[a] an antenna system comprising: | The nc6400 expressly or inherently discloses this claim element.
See Claim 1[a].

12[b] [the antenna system The nc6400 expressly or inherently discloses this claim element.

comprising] a ground plane;

See Claim 1[a]

12[c] [the antenna system The nc6400 expressly or inherently discloses this claim element.

comprising] a first antenna
within the wireless device and

See Claim 1[c].
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12[d] configured to provide operation | The nc6400 expressly or inherently discloses this claim element.

in at least four frequency
bands,

See Claim 1[d].
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Table 1: Frequency bands within 1620-2250 MHz.

Band Range (MHz)
DCS1800 1710-1880
PCS1900 1850-1990

UMTS Band I 1920-2170
UMTS Band IT 1850-1990
UMTS Band ITI 1710-1880
UMTS Band IV 1710-2155
UMTS Band a 1900-1920, 2010-2025
UMTS Band b 1850-1910, 1930-1990
UMTS Band ¢ 1910-1930

LTE Band 1 1920-2170

LTE Band 2 1850-1990

LTE Band 3 1710-1880

LTE Band 4 1710-2155

LTE Band 9 1749 9-1879.9
LTE Band 10 1710-2170

LTE Band 33 1900-1920

LTE Band 34 2010-2025

LTE Band 35 1850-1910

LTE Band 36 1930-1990

LTE Band 37 1910-1930

LTE Band 39 1880-1920

Jing, 2658 (DCS, PCS, UMTS); ETSI TS 145 005 V4.3.0 (2001-14) Technical Specification:
Digital cellular telecommunications system (Phase 2+); Radio transmission and reception (3GPP
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TS 45.005 version 4.3.0 Release 4), 8-9 (DCS1800, PCS1900); Pages from E. Dahlman et al., 3G
Evolution: HSPA and LTE for Mobile Broadband (Academic Press 2d ed. 2008) (“Dahlman”),
139 (reference [100] identifies HSDPA specifications), 497-501, 599 (reference [100] is 3GPP
TS 25.308 (Dahlman)); ETSI TS 125 308 V6.2.0 (2004-09) Technical Specification: Universal
Mobile Telecommunications System (UMTS); UTRA High Speed Downlink Packet Access
(HSDPA); Overall description; Stage 2 (3GPP TS 25.308 version 6.2.0 Release 6) (UMTS
HSDPA description); ETSI TS 121 101 V6.0.0 (2004-12) Technical Specification: Universal
Mobile Telecommunications System (UMTS); Technical Specifications and Technical Reports
for a UTRAN-based 3GPP system (3GPP TS 21.101 version 6.0.0 Release 6), 11-12 (UMTS
standard comprises TS 25.101 (ETSI TS 125 101 V6.5.0 (2004-09) Technical Specification:
Universal Mobile Telecommunications System (UMTS); User Equipment (UE) radio
transmission and reception (FDD) (3GPP TS 25.101 version 6.5.0 Release 6)), 25.102 (ETSI TS
125 102 V6.0.0 (2003-12) Technical Specification: Universal Mobile Telecommunications
System (UMTS); User Equipment (UE) radio transmission and reception (TDD) (3GPP TS
25.102 version 6.0.0 Release 6)), 25.308 (Dahlman)); ETSI TS 125 101 V6.5.0 (2004-09)
Technical Specification: Universal Mobile Telecommunications System (UMTS); User
Equipment (UE) radio transmission and reception (FDD) (3GPP TS 25.101 version 6.5.0 Release
6), 12-13 (Table 5.0 “UTRA FDD frequency bands™); ETSI TS 125 102 V6.0.0 (2003-12)
Technical Specification: Universal Mobile Telecommunications System (UMTS); User
Equipment (UE) radio transmission and reception (TDD) (3GPP TS 25.102 version 6.0.0 Release
6), 11 (UTRA/TDD frequency bands)’; 3GPP TS 36.101 v8.4.0 (2008-12) Technical
Specification: 3rd Generation Partnership Project; Technical Specification Group Radio Access
Network; Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio
transmission and reception (Release §), 2008, 13, Table 5.5-1 (“E-UTRA operating bands”
defining LTE bands); Ericsson white paper, “LTE—an introduction,” no. 284 23-3124 Uen Rev
B (June 2009), 11 (listing LTE FDD and TDD bands).

7' While Dou refers to “WCDMA/UMTS” in 1710-2170 MHz (Dou, [0022]), as shown in Table 1 the standard defines at least seven distinct “bands” within the 1710-2170
MHz frequency range.
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12[e] at least one of the at least four | The nc6400 expressly or inherently discloses this claim element.
frequency bands is contained '
within a first frequency range | See Claim 1[d].
and
12[f] at least one other of the four The nc6400 expressly or inherently discloses this claim element.
frequency bands is contained '
within a second frequency See Claim 1[d].
range,
12[g] the first frequency range being | The nc6400 expressly or inherently discloses this claim element.
lower in frequency than the '
second frequency range, See Claim 1[d].
12[h] the first antenna being The nc6400 expressly or inherently discloses this claim element. To the extent the HP Compaq

proximate to a first short side
of a ground plane rectangle
enclosing the ground plane,

nc6400 does not disclose a first antenna proximate to a first short side of a ground plane
rectangle enclosing the ground plane, it would have been obvious for the first antenna to be
disposed proximate to a short side of the ground plane rectangle as taught in Gaucher et al. (U.S.
2006/0082503) to achieve spatial diversity and reduce blockage caused by the laptop display.
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Gaucher discloses “a laptop computer 300 including a laptop display unit 350 and a plurality of
multiband antennas 310, 320 mounted on the upper frame 355 of the laptop display unit 350.”
Like the HP Compaq nc6400, “As shown in FIG. 3, the pair of multiband antennas 310, 320 are
mounted to the metal support frame 355, wherein the plane of each multiband antenna 310, 320
is substantially parallel to the plane, or along the plane, of the metal support frame 355.”

In connection with FIG. 2, Gaucher teaches that “two embedded antennas 210, 220 may be
placed on the left and right edges of the laptop display 250, respectively, whereby the use of the
two antennas 210 and 220 may reduce the blockage caused by the laptop display 250 in some
directions that occurs in one antenna designs, and provide space diversity to the wireless
communication system.”

Fractus fzxhiir 2003
Fractus v. Cellco

Page 750 of 923



Exhibit—D — 11

Claim

No U.S. Patent No. 11,031,677 B2 HP Compaq nc6400

230

250

200

“’*‘/

FIG. 2

Like in the HP Compaq nc6400, Gaucher’s “display frame or the metal display supporters
provide the ground element to the antenna design. For example, the ground element may be
provided by the display frame, or metal supports, or the shielding foil on the back of the display.”
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No.

Similar to the multiband cellular antennas of the HP Compaq nc6400, Gaucher’s antennas are
“quadband antenna[s] covering the four most popular frequency bands, namely, 824-894 MHz
for the lower band of the United States, 880-960 MHz for the lower band of Europe 1710-1880

MHz for the upper band of Europe, and 1850-1990 MHz for the upper band of the United
States.”
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There would have been a reasonable expectation of success in having the first antenna of the HP
Compaq nc6400 disposed proximate a first short side of the ground plane rectangle because a
similarly configured antenna is taught in a similarly configured laptop device in Gaucher.

For instance, Gaucher’s example antennas are based on an inverted-F antenna design like the HP
Compaq nc6400 antennas. Gaucher and the HP Compaq nc6400 place the antennas on a
grounded display frame for use as a ground plane. The Gaucher antennas and the HP Compaq
nc6400 antennas cover substantially the same frequency bands, including some bands used in the
United States and some bands used in Europe.

Moreover, having the first antenna proximate to the first short side of the ground plane rectangle
would not have been expected to create interference problems with the WLAN and Bluetooth
antennas in the HP Compaq because Gaucher contemplates that the laptop computer may be
additionally “equipped with integrated wireless local area network (WLAN) and devices of the
known Bluetooth technology.”
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g:)alm U.S. Patent No. 11,031,677 B2 HP Compaq nc6400
Additionally, it would have been obvious to a person of ordinary skill in the art to modify this
reference as discussed above in connection with Claim 1[g].
Additionally, it would have been obvious to a person of ordinary skill in the art to modify this
reference with any one or more of the references disclosed in Geotab’s Invalidity Contentions
based on knowledge of one of ordinary skill in the art and for the reasons articulated in Geotab’s
Invalidity Contentions Cover Pleading.
12[1] the first antenna defining a first | The nc6400 expressly or inherently discloses this claim element.
antenna contour comprising an ‘
entire perimeter of the first See Claim 1[h].
antenna, and
12[j] wherein the first antenna The nc6400 expressly or inherently discloses this claim element.
contour has a level of ‘
complexity defined by See Claim 1[h].
complexity factor F21 having a
value of at least 1.20 and
12[k] complexity factor F32 havinga | The nc6400 expressly or inherently discloses this claim element.

value less than 1.75; and

See Claim 1[h].
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g:)alm U.S. Patent No. 11,031,677 B2 HP Compaq nc6400
12[1] wherein the first antenna is The nc6400 expressly or inherently discloses this claim element.
configured to transmit and _
receive signals from a 4G See Claim 1[d].
communication standard; and
12[m] | [the antenna system The nc6400 expressly or inherently discloses this claim element.

comprising] a second antenna
within the wireless device and
configured to receive signals
from a 4G communication
standard,

See, e.g.,

The antenna system of the HP Compaq nc6400 includes a second antenna (green below) within
the HP Compaq nc6400 and configured to receive signals from a 4G communication standard.
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Claim
No.

U.S. Patent No. 11,031,677 B2

HP Compaq nc6400
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g?‘m U.S. Patent No. 11,031,677 B2 HP Compagq nc6400
The second antenna is configured to receive signals at least within the ranges of 880-960 MHz
and 1710-2170 MHz.
12[n] a minimum-sized The nc6400 expressly or inherently discloses this claim element.
parallelepiped of rectangular '
faces that completely encloses | See Claim 6[m].
a volume of the second antenna
defining an antenna box,
12[0] an orthogonal projection of the | The nc6400 expressly or inherently discloses this claim element.
antenna box along a normal to .
a face with a largest area of the | See Claim 6[m)].
second antenna defining
12[p] an antenna rectangle, The nc6400 expressly or inherently discloses this claim element.

See Claim 6[m].
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g:}a‘m U.S. Patent No. 11,031,677 B2 HP Compagq nc6400
12[q] an aspect ratio of the antenna The nc6400 expressly or inherently discloses this claim element.
rectangle being defined as a
ratio between a width and a See, e.g.,
height of the antenna rectangle, ) ) ) ) )
and wherein the aspect ratio An aspect ratio of the antenna rectangle is defined as a ratio between a width and a height of the
has a value of at least 2. antenna rectangle. The aspect ratio has a value of at least 2.
The antenna rectangle is at least twice as wide as it is tall.
Claim 15
15 The wireless device of claim The nc6400 expressly or inherently discloses this claim element. To the extent the HP Compaq
12, wherein the second antenna | nc6400 does not disclose a second antenna proximate to a second short side of the ground plane
is proximate to a second short | rectangle that is opposite to the first short side of the ground plane rectangle, it would have been
side of the ground plane obvious for the second antenna to be disposed proximate to a second short side of the ground
rectangle that is opposite to the | plane rectangle that is opposite to the first short side as taught in Gaucher et al. (U.S.
first short side of the ground 2006/0082503) to achieve spatial diversity and reduce blockage caused by the laptop display.
plane rectangle.
See, e.g.,
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g:)alm U.S. Patent No. 11,031,677 B2 HP Compaq nc6400
250
el 250
J &Q_‘
2/
1
1
1
'
’
1
Claim 16
16[a] The wireless device of claim The nc6400 expressly or inherently discloses this claim element.
12, wherein the second antenna _
defines a second antenna See Claim 6[k].
contour comprising an entire
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Claim
No.

U.S. Patent No. 11,031,677 B2

HP Compaq nc6400

perimeter of the second
antenna,

16[b]

and wherein the second antenna
contour has a level of
complexity defined by
complexity factor F21 having a
value of at least 1.2 and

The nc6400 expressly or inherently discloses this claim element.

See Claim 9[a].

16[c]

a complexity factor F32 having
a value of at least 1.35.

The nc6400 expressly or inherently discloses this claim element.

See Claim 9[a].
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INVALIDITY CONTENTIONS FOR U.S. PATENT NO. 11,031,677 B2
BASED ON THE SONY ERICSSON Z520A (“Z520A”)

Based upon Plaintiff’s Complaint, Infringement Contentions, and apparent claim constructions and application of the claims to Defendants’
accused products, as best as they can be deciphered, the reference charted below anticipates or at least renders obvious some or all of claims 1, 2,
3,4,5,6,7,8,9,12,13, 14, 15, 16, and 17 (“the *677 Asserted Claims”)'. These invalidity contentions are not an admission by the Defendants
that the accused products are covered by or infringe the asserted claims, particularly when these claims are properly construed and applied.

AIA law applies because the application that issued as the *677 Patent was filed on March 27, 2020, after the AIA came into force on March 16,
2013.

Sony Ericsson Mobile Communications AB’s (“Sony Ericsson”) Sony Ericsson Z520a, as publicly demonstrated, known, offered for sale, sold,
and/or used by Sony Ericsson and/or customers of Sony Ericsson, or otherwise available to the public, including in this country, (“z520a”) was
announced and released in June 2005.2 Thus, the z520a is available as prior art at least under pre-AIA 35 U.S.C. § 102(a)-(b), or (g)(2) and/or
AIA 35 U.S.C. § 102(a)(1). At least the following documents provide evidence as to the date the z520a was “offered for sale or publicly used or
known,” “the date the offer or use of the item took place or the information became known”, and the “identity of the person or entity which

made the use or which made and received the offer, or the person or entity which made the information known or to whom it was made known”
3.

e GSMArena.com, Sony Ericsson Z520a, https://www.gsmarena.com/sony_ericsson_z520-1202.php (last accessed June 18, 2025)

! Defendants understand that that, by not charting claims 10-11 and 18-20 in its Infringement Contentions, Plaintiff does not assert these claims against Defendants.

2 See GSMArena.com, Sony Ericsson Z520a, https://www.gsmarena.com/sony_ericsson_z520-1202.php (last accessed June 18, 2025); PowerPage.org, “Sony Ericsson
Releases First Quad-Band Phone” (June 20, 2005) https://www.powerpage.org/sony-ericsson-releases-first-quad-band-phone/ (last accessed June 18, 2025).

3 Geotab does not yet have complete information regarding the dates by which this product was publicly disclosed, made, used, sold, or offered for sale, the circumstances
under which the research, design, and development activities were conducted, and the identities of the particular individuals involved in such activities. Geotab anticipates
that the actual dates, circumstances, and identities of individuals will be the subject of third party discovery during this lawsuit. Geotab therefore reserves the right to amend
and/or supplement its Invalidity Contentions and this chart if additional information becomes available during the course of discovery. The date the z520a was “offered for
sale or publicly used or known,” as well as “the date the offer or use of the item took place or the information became known” is at least as early as the dates identified in the
published documents. The “identity of the person or entity which made the use or which made and received the offer, or the person or entity which made the information
known or to whom it was made known” includes at least those persons associated with the publication(s), press releases, and conference attendees, or other documents
associated with each version on the z520a. Geotab also reserves the right to rely on the public use, offer for sale, sale, or installation of the devices described in the
publications identified herein once Geotab has had a fair opportunity to take discovery on these subjects.
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e PowerPage.org, “Sony Ericsson Releases First Quad-Band Phone” (June 20, 2005) https://www.powerpage.org/sony-ericsson-releases-
first-quad-band-phone/ (last accessed June 18, 2025)

e Phonescoop.com, Sony Ericsson Z520, https://www.phonescoop.com/phones/phone.php?p=765 (last accessed June 18, 2025)

e FCC ID Search, https://www.fcc.gov/oet/ea/fccid (Grantee Code: “PYA”; Product Code: “AC052014”; Record Option: 1/3 “Detail”;
Attachment: “08 User Manual 1” (last accessed June 11, 2025) (“FCC User Manual”)

e FCC ID Search, https://www.fcc.gov/oet/ea/fccid (Grantee Code: “PYA”; Product Code: “AC052014”; Record Option: 2/3 “Detail”;
Attachment: “03 External Photos” (last accessed June 11, 2025) (“FCC External Photos”)

e FCC ID Search, https://www.fcc.gov/oet/ea/fccid (Grantee Code: “PYA”; Product Code: “AC052014”; Record Option: 2/3 “Detail”;
Attachment: “06 Test Report” (last accessed June 11, 2025) (“FCC Test Report™)

As described in the following claim chart, the asserted claims of U.S. Patent No. 11,031,677 (the ‘“’677 Patent”), are invalid as anticipated by
z520a. To the extent that z520a is found not to anticipate one or more of the asserted claims of the *677 Patent, these claims are invalid as
obvious in view of z520a alone or as modified in view of or in combination with other prior art references disclosed in Defendant’s Invalidity
Contentions and accompanying charts, including without limitation as set forth below.

e U.S. Patent No. 7,109,924 to Vance (“Vance”)
e Motorola V360

One of ordinary skill in the art, as of the priority date of the *677 Patent, would have known to combine or modify the prior art elements
disclosed by the foregoing references using known methods, and to use these elements according to their established functions in order to
achieve a known and predictable result.

These invalidity contentions are not an admission that the Defendants concede or acquiesce to any claim construction implied or suggested by
Plaintiff’s Complaint or Infringement Contentions. Nor are Defendants asserting any claim construction positions through these charts, including
whether the preamble is a limitation. The portions of the prior art reference cited below are not exhaustive but are exemplary in nature.
Defendants retain the right to update their constructions and contentions in view of this Court’s claim construction order.*

4 Defendants reserve the right to supplement and/or alter this chart based on further investigation and ongoing discovery.
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Claim
No.

U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a

Claim 1

1[pre]

A wireless device comprising:

To the extent the preamble is limiting, Z520a expressly or inherently discloses this claim

element.

See, e.g.,
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g:)alm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
See FCC External Photos at 7.
1[a] an antenna system comprising: | Z520a expressly or inherently discloses this claim element.

See, e.g.,

The Z520a includes an antenna system including a ground plane (red below) and a first antenna
within the z520a (blue below).
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Claim
No.

U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a
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g?lm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
24
1[b] [the antenna system 7.520a expressly or inherently discloses this claim element.

comprising] a ground plane;

See Claim 1[a].

1[c]

[the antenna system
comprising] a first antenna
within the wireless device and

7520a expressly or inherently discloses this claim element.

See Claim 1[a].
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;halm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
1[d] [the antenna system] 7.520a expressly or inherently discloses this claim element.
configured to support at least
three frequency bands See, e.g.,
contained within first and ] .
second frequency ranges of the The first antenna of the z520a is configured to support at least three frequency bands contained
electromagnetic spectrum, within first and second frequency ranges of the electromagnetic spectrum. The second frequency
range is higher in frequency than the first frequency range and at least one of the three frequency
bands is associated with a 4G communication standard.
Sony Ericsson
GSM 850/900/1800/1900
See FCC User Manual at 2.
1[e] the second frequency range 7.520a expressly or inherently discloses this claim element.
being higher in frequency than .
the first frequency range and See Claim 1[d].
1[f] at least one of the three 7.520a expressly or inherently discloses this claim element.

frequency bands being
associated with a 4G
communication standard,

See Claim 1[d].
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g)alm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
1[g] the first antenna being 7.520a expressly or inherently discloses this claim element.
proximate to a first short side
of a ground plane rectangle See, e.g.,

enclosing the ground plane and ) ] )
The first antenna of the z520a is proximate to a first short side of a ground plane rectangle

enclosing the ground plane.
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g:)alm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
1[h] defining a first antenna contour | Z520a expressly or inherently discloses this claim element.

comprising an entire perimeter
of the first antenna,

See, e.g.,

The first antenna of the z520a defines a first antenna contour comprising an entire perimeter of

the first antenna.

The first antenna includes first and second sides including the perimeter of the first antenna:

First antenna, first side:
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Claim
No.

U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a

First antenna, second side:

+ ewn

-

- — O g,
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Claim
No.

U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a

The first antenna contour includes parts of the perimeter that are on the first side and the
orthogonal projection onto the plane of the first side of the parts of the perimeter that are on the

second side onto the first side:
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Claim
No.

U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a

1[i]

wherein the first antenna
contour has a level of
complexity defined by
complexity factor F21 having a
value of at least 1.20 and

7520a expressly or inherently discloses this claim element.

See, e.g.,

The first antenna contour has a level of complexity defined by complexity factor F21 having a
value of at least 1.20 and complexity factor F32 having a value less than 1.75.

The complexity factor calculation is performed according to the method in the patent.

N1=12
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Claim
No.

U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a

N2=31
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Claim
No.

U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a
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N3=97
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Claim

No U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
o i e y
F21=log(31/12)/10g(2)=1.37
F32=log(97/31)/log(2)=1.64
1[7] complexity factor F32 havinga | Z520a expressly or inherently discloses this claim element.

value less than 1.75; and

See Claim 1[i].
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Claim
No.

U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a

1[k]

a second antenna within the
wireless device and

7.520a expressly or inherently discloses this claim element.

See, e.g.,

The antenna system of the z520a includes a second antenna (purple below) within the z520a.

Fractus fxhibir 2003
Fractus v. Cellco
Page 776 of 923



Exhibit—D — 12

;halm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
1[1] configured to support at least 7.520a expressly or inherently discloses this claim element.
one frequency band different
from the at least three See, e.g.,
frequency bands supported by ) )
the first antenna, The second antenna of the z520a is configured to support at least one frequency band different
from the at least three frequency bands supported by the first antenna.
1.5 Test Item
Type of equipment > Quad band Mobile Phone with Bluetooth (850/900/1800/1900 MHz)
See FCC Test Report at 5.
1[m] the second antenna being 7.520a expressly or inherently discloses this claim element.
arranged completely within the
ground plane rectangle. See, e.g.,
The second antenna (purple below) is arranged completely within the ground plane rectangle
(red below).
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Claim
No.

U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a

Claim 2

The wireless device of claim 1,
wherein the first antenna

7.520a expressly or inherently discloses this claim element.

See, e.g.,
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;:)alm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
contour comprises at least 20 The first antenna contour comprises at least 92 segments.
segments.

Claim 3

3 The wireless device of claim 2, | Z520a expressly or inherently discloses this claim element.
wherein the perimeter of the
first antenna contour comprises | See, €.g.,
at least 35 segments. )

The first antenna contour comprises at least 92 segments.
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;:)alm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
Claim 4

4 The wireless device of claim 1, | Z520a expressly or inherently discloses this claim element. To the extent the z520a does not
wherein the antenna system expressly or inherently discloses this claim element, this claim element would have been obvious
comprises a third antenna in view of the Motorola V360 and further in view of U.S. Patent No. 7,109,924 to Vance.
configured to receive signals
employing a 4G The Motorola V360 includes a third antenna (yellow below) configured to receive signals
communication standard. employing a 4G communication standard.
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Claim
No.

U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a
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Claim
No.

U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a

= R

llular An

It would have been obvious to include the third antenna of the Motorola V360 in the z520a to
reduce variation in performance of the z520a between the open and closed states as taught in
Vance.

Vance teaches “clamshell type wireless terminals,” in which “a first low-band antenna 1420 is
located approximate to the intermediate portion 1410 of the multi-band clamshell type wireless
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Claim
No.

U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a

terminal 1400. A second low-band antenna 1425 is located proximate to the bottom portion
1415, which is distal from the first low-band antenna 1420 and separate therefrom.” (11:35-44)

(134

According to Vance “’clamshell’ type radiotelephones (radiotelephones that open/close) may
present particular design challenges in providing effective multi-band performance. In particular,
in the case of a clamshell type radiotelephone, it is known that placing an internal antenna at the
bottom of the radiotelephone may allow for relatively small shifts in performance of the
radiotelephone between the open and closed states. However, the bandwidth for such antennas
(located at the bottom of these clamshell telephones) may tend to be rather narrow. In contrast,
when the antenna is placed near an intermediate portion of the clamshell (e.g., near the hinge) the
bandwidth may be improved, but the performance in the open and closed states may vary
dramatically.” (1:29-42).
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Claim
No.

U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a

1420 1400

1410{

FIGURE 14A

1430~ s

1415
L/

FIGURE 14B

One of ordinary skill in the art would have included the third antenna of the Motorola V360 in
the bottom portion of the clamshell, with the first antenna of the z520a near the intermediate
portion of the clamshell. Doing so would have benefitted from the wide bandwidth of the z520a
first antenna and from the consistent performance of the third antenna of the V360 as taught in

Vance.
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Claim

No U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
There would have been a reasonable expectation of success in including the third antenna of the
Motorola V360 in the z250a because each antenna is located in the same relative position in the
resulting device as in the individual devices. Moreover, Vance teaches how to position the two
cellular antennas in the device.
Thus, this claim limitation would have been obvious in view of the Motorola V360 and Vance.
Claim 5
S[a] The wireless device of claim 4, | Z520a expressly or inherently discloses this claim element. To the extent the z520a does not
wherein the third antenna expressly or inherently discloses this claim element, this claim element would have been obvious
defines an antenna contour in view of the Motorola V360 and further in view of Vance.
comprising an entire perimeter
of the third antenna, and See, e.g.,

The third antenna of the Motorola V360 defines an antenna contour comprising an entire
perimeter of the third antenna.
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g?lm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
5[b] wherein the antenna contour of | Z520a expressly or inherently discloses this claim element. To the extent the z520a does not
the third antenna has a level of | expressly or inherently discloses this claim element, this claim element would have been obvious
complexity defined by in view of the Motorola V360 and further in view of Vance.
complexity factor F21 having a
value of at least 1.2 and See, e.g.,

The antenna contour of the third antenna has a level of complexity defined by complexity factor
F21 having a value of at least 1.2 and a complexity factor F32 having a value of at least 1.35.

The complexity factor calculation is performed according to the method in the patent.

NI1=10

N2=26
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g)alm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
— i
i H' "
- . I‘“} . --¢—-_—_-'""_—-:‘ [—
B '.“-4'..--—"’
F21=log(26/10)/1og(2)=1.37
F32=log(83/26)/1og(2)=1.67
5[c] a complexity factor F32 having | Z520a expressly or inherently discloses this claim element. To the extent the z520a does not
a value of at least 1.35. expressly or inherently discloses this claim element, this claim element would have been obvious
in view of the Motorola V360 and further in view of Vance.
See Claim 5[b].
Claim 6
6[pre] | A wireless device comprising: | To the extent the preamble is limiting, Z520a expressly or inherently discloses this claim

element.

See Claim 1[pre].
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Claim

No U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
6[a] an antenna system comprising: | Z520a expressly or inherently discloses this claim element.
See Claim 1[a].

6[b] [the antenna system 7.520a expressly or inherently discloses this claim element.

comprising] a ground plane;
See Claim 1[a].
6[c] [the antenna system 7.520a expressly or inherently discloses this claim element.
comprising] a first antenna .
within the wireless device and | See Claim 1[a].
6[d] configured to support at least 7.520a expressly or inherently discloses this claim element.

two frequency bands contained
within first and second
frequency ranges of the
electromagnetic spectrum,

See Claim 1[d].

Fractus fzxhibir 2003
Fractus v. Cellco
Page 788 of 923



Exhibit—D — 12

Claim

No U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
6[e] the second frequency range 7.520a expressly or inherently discloses this claim element.
being higher in frequency than
the first frequency range, See Claim 1[d].
6[f] the first antenna being 7.520a expressly or inherently discloses this claim element.
proximate to a first short side '
of a ground plane rectangle See Claim 1[g].
enclosing the ground plane and
6[g] defining a first antenna contour | Z520a expressly or inherently discloses this claim element.
comprising an entire perimeter '
of the first antenna, See Claim 1[h].
6[h] wherein the first antenna 7.520a expressly or inherently discloses this claim element.

contour has a level of
complexity defined by
complexity factor F21 having a
value of at least 1.20 and

See Claim 1]i1].

6[i]

complexity factor F32 having a
value less than 1.75; and

7520a expressly or inherently discloses this claim element.

See Claim 1[i].
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g?lm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
6[j] [the antenna system 7.520a expressly or inherently discloses this claim element. To the extent the z520a does not

comprising] a second antenna | expressly or inherently discloses this claim element, this claim element would have been obvious
within the wireless device and | in view of the Motorola V360 and further in view of U.S. Patent No. 7,109,924 to Vance.

The Motorola V360 includes a second antenna (yellow below).
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Sony Ericsson Z520a

r Antenna |

It would have been obvious to include the second antenna of the Motorola V360 in the z520a to
reduce variation in performance of the z520a between the open and closed states as taught in
Vance.
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Claim
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U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a

Vance teaches “clamshell type wireless terminals,” in which “a first low-band antenna 1420 is
located approximate to the intermediate portion 1410 of the multi-band clamshell type wireless
terminal 1400. A second low-band antenna 1425 is located proximate to the bottom portion
1415, which is distal from the first low-band antenna 1420 and separate therefrom.” (11:35-44)

(134

According to Vance “’clamshell’ type radiotelephones (radiotelephones that open/close) may
present particular design challenges in providing effective multi-band performance. In particular,
in the case of a clamshell type radiotelephone, it is known that placing an internal antenna at the
bottom of the radiotelephone may allow for relatively small shifts in performance of the
radiotelephone between the open and closed states. However, the bandwidth for such antennas
(located at the bottom of these clamshell telephones) may tend to be rather narrow. In contrast,
when the antenna is placed near an intermediate portion of the clamshell (e.g., near the hinge) the
bandwidth may be improved, but the performance in the open and closed states may vary
dramatically.” (1:29-42).
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Claim
No.

U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a

1420 Lo

1405
L/

FIGURE 14A

1425

1430~

1415
L/

FIGURE 148

One of ordinary skill in the art would have included the second antenna of the Motorola V360 in
the bottom portion of the clamshell, with the first antenna of the z520a near the intermediate
portion of the clamshell. Doing so would have benefitted from the wide bandwidth of the z520a
first antenna and from the consistent performance of the second antenna of the V360 as taught in

Vance.
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ghalm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
There would have been a reasonable expectation of success in including the second antenna of
the Motorola V360 in the z250a because each antenna is located in the same relative position in
the resulting device as in the individual devices. Moreover, Vance teaches how to position the
two cellular antennas in the device.
Thus, this claim limitation would have been obvious in view of the Motorola V360 and Vance.
6[k] defining a second antenna 7520a expressly or inherently discloses this claim element. To the extent the z520a does not
contour comprising an entire expressly or inherently discloses this claim element, this claim element would have been obvious
perimeter of the second in view of the Motorola V360 and further in view of U.S. Patent No. 7,109,924 to Vance.
antenna,
See, e.g.,

The second antenna of the Motorola V360 defines an antenna contour comprising an entire
perimeter of the second antenna.
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g)alm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
6[1] the second antenna being 7.520a expressly or inherently discloses this claim element. To the extent the z520a does not
proximate to a second short expressly or inherently discloses this claim element, this claim element would have been obvious
side of the ground plane in view of the Motorola V360 and further in view of U.S. Patent No. 7,109,924 to Vance.
rectangle that is opposite to the
first short side of the ground See, e.g.,
plane rectangle, ) ) )
The second antenna (yellow below) of the Motorola V360 is proximate to a second short side of
the ground plane rectangle that is opposite to the first short side of the ground plane rectangle
(red below).
=
6[m] a minimum-sized 7.520a expressly or inherently discloses this claim element.

parallelepiped of rectangular

faces that completely encloses
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g)alm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
a volume of the second antenna | See, e.g.,
defining an antenna box, and
A minimum-sized parallelepiped of rectangular faces that completely encloses a volume of the
second antenna defines an antenna box (purple below).
6[n] an orthogonal projection of the | Z520a expressly or inherently discloses this claim element. To the extent the z520a does not

antenna box along a normal to
a face with a largest area of the
second antenna defining

expressly or inherently discloses this claim element, this claim element would have been obvious
in view of the Motorola V360 and further in view of U.S. Patent No. 7,109,924 to Vance.

See, e.g.,

An orthogonal projection of the antenna box along a normal to a face with a largest area of the
second antenna is shown below (in orange).
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l(éhalm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
6[0] an antenna rectangle, 7.520a expressly or inherently discloses this claim element. To the extent the z520a does not

expressly or inherently discloses this claim element, this claim element would have been obvious
in view of the Motorola V360 and further in view of U.S. Patent No. 7,109,924 to Vance.

See, e.g.,

The orthogonal projection of the antenna box along a normal to a face with a largest area of the
second antenna defines an antenna rectangle (orange below).
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g’alm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a

6[p] wherein a length of the second | Z520a expressly or inherently discloses this claim element. To the extent the z520a does not
antenna contour is greater than | expressly or inherently discloses this claim element, this claim element would have been obvious
four times a diagonal of the in view of the Motorola V360 and further in view of U.S. Patent No. 7,109,924 to Vance.

antenna rectangle.
See, e.g.,
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U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a

— 252in —Pp

D=5.3
4D=4%5.3=21.2

[>2.38+2.26+1.04+.79+1.78+2.52+1.04+2.26+2.38+1.08+.44+2.52+2.52>23.01

Claim 7
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g:)alm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
7 The wireless device of claim 6, | Z520a expressly or inherently discloses this claim element.
wherein the first antenna .
contour comprises at least 20 | See Claim 2.
segments.
Claim 8
8 The wireless device of claim 6, | Z520a expressly or inherently discloses this claim element.
wherein the first antenna .
contour comprises at least 35 See Claim 3.
segments.
Claim 9
9la] The wireless device of claim 6, | Z520a expressly or inherently discloses this claim element. To the extent the z520a does not
wherein the second antenna expressly or inherently discloses this claim element, this claim element would have been obvious
contour has a level of in view of the Motorola V360 and further in view of Vance.
complexity defined by
complexity factor F21 havinga | See, e.g.,
value of at least 1.2 and ) ] ]
The second antenna contour has a level of complexity defined by complexity factor F21 having a
value of at least 1.2 and a complexity factor F32 having a value of at least 1.35.
The complexity factor calculation is performed according to the method in the patent.
N1=10
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Claim
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U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a
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F21=log(26/10)/log(2)=1.37

F32=log(83/26)/log(2)=1.67
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Claim

No U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a

9[b] a complexity factor F32 having | Z520a expressly or inherently discloses this claim element.

a value of at least 1.35.
See Claim 9[a].

Claim 12

12[pre] | A wireless device comprising: | To the extent the preamble is limiting, Z520a expressly or inherently discloses this claim
element.

See Claim 1[pre].

12[a] an antenna system comprising: | Z520a expressly or inherently discloses this claim element.

See Claim 1[a].

12[b] [the antenna system 7.520a expressly or inherently discloses this claim element.
comprising] a ground plane;
See Claim 1[a].
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;halm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
12[c] [the antenna system 7.520a expressly or inherently discloses this claim element.
comprising] a first antenna '
within the wireless device and | See Claim 1[a].
12[d] configured to provide operation | Z520a expressly or inherently discloses this claim element.
in at least four frequency
bands, See, e.g.,
The first antenna of the z520a is configured to provide operation in at least four frequency bands.
At least one of the at least four frequency bands is contained within a first frequency range. At
least one other of the four frequency bands is contained within a second frequency range. The
first frequency range is lower in frequency than the second frequency range.
Sony Ericsson
GSM 850/900/1800/1900
See FCC User Manual at 2.
12[e] at least one of the at least four | Z520a expressly or inherently discloses this claim element.
frequency bands is contained '
within a first frequency range | See Claim 12[d].
and
12[f] at least one other of the four 7.520a expressly or inherently discloses this claim element.

frequency bands is contained
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;halm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
within a second frequency See Claim 12[d].
range,

12[g] the first frequency range being | Z520a expressly or inherently discloses this claim element.
lower in frequency than the '
second frequency range, See Claim 12[d].

12[h] | the first antenna being 7520a expressly or inherently discloses this claim element.
proximate to a first short side .
of a ground plane rectangle See Claim 1[g].
enclosing the ground plane,

12[1] the first antenna defining a first | Z520a expressly or inherently discloses this claim element.
antenna contour comprising an .
entire perimeter of the first See Claim 1[h].
antenna, and

12[5] wherein the first antenna 7520a expressly or inherently discloses this claim element.

contour has a level of
complexity defined by
complexity factor F21 having a
value of at least 1.20 and

See Claim 1[1].
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g:)alm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a

12[k] complexity factor F32 havinga | Z520a expressly or inherently discloses this claim element.
value less than 1.75; and

See Claim 1]i].

12[1] wherein the first antenna is 7.520a expressly or inherently discloses this claim element.
configured to transmit and
receive signals from a 4G See, e.g.,
communication standard; and ) ) o

The first antenna of the z520a is configured to transmit and receive signals from a 4G
communication standard.

Sony Ericsson

GSM 850/900/1800/1900

See FCC User Manual at 2.

12[m] | [the antenna system 7.520a expressly or inherently discloses this claim element. To the extent the z520a does not
comprising] a second antenna | expressly or inherently discloses this claim element, this claim element would have been obvious
within the wireless device and | in view of the Motorola V360 and further in view of U.S. Patent No. 7,109,924 to Vance.
configured to receive signals
from a 4G communication See, e.g.,
standard, . L

The Motorola V360 includes a second antenna (yellow below) within the V360 and configured
to receive signals from a 4G communication standard.
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Sony Ericsson Z520a
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Claim

No U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a

- Cellular Antenna

LITEN

It would have been obvious to include the second antenna of the Motorola V360 in the z520a to
reduce variation in performance of the z520a between the open and closed states as taught in
Vance.

Vance teaches “clamshell type wireless terminals,” in which “a first low-band antenna 1420 is
located approximate to the intermediate portion 1410 of the multi-band clamshell type wireless
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Claim
No.

U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a

terminal 1400. A second low-band antenna 1425 is located proximate to the bottom portion
1415, which is distal from the first low-band antenna 1420 and separate therefrom.” (11:35-44)

(134

According to Vance “’clamshell’ type radiotelephones (radiotelephones that open/close) may
present particular design challenges in providing effective multi-band performance. In particular,
in the case of a clamshell type radiotelephone, it is known that placing an internal antenna at the
bottom of the radiotelephone may allow for relatively small shifts in performance of the
radiotelephone between the open and closed states. However, the bandwidth for such antennas
(located at the bottom of these clamshell telephones) may tend to be rather narrow. In contrast,
when the antenna is placed near an intermediate portion of the clamshell (e.g., near the hinge) the
bandwidth may be improved, but the performance in the open and closed states may vary
dramatically.” (1:29-42).

Fractuq@ghﬂa&tfz@%
Fractus v. Cellco
Page 808 of 923



Exhibit—D — 12

Claim
No.

U.S. Patent No. 11,031,677 B2

Sony Ericsson Z520a

1400

1420

1410{

‘) FIGURE 14A

1425

1430~

1415
L/

L
.||| I -
. \|||num||\ll

e
FIGURE 14B \lpmmriimees

1430~

One of ordinary skill in the art would have included the second antenna of the Motorola V360 in
the bottom portion of the clamshell, with the first antenna of the z520a near the intermediate
portion of the clamshell. Doing so would have benefitted from the wide bandwidth of the z520a
first antenna and from the consistent performance of the second antenna of the V360 as taught in
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;halm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
There would have been a reasonable expectation of success in including the second antenna of
the Motorola V360 in the z250a because each antenna is located in the same relative position in
the resulting device as in the individual devices. Moreover, Vance teaches how to position the
two cellular antennas in the device.

Thus, this claim limitation would have been obvious in view of the Motorola V360 and Vance.

12[n] a minimum-sized 7520a expressly or inherently discloses this claim element. To the extent the z520a does not

parallelepiped of rectangular expressly or inherently discloses this claim element, this claim element would have been obvious
faces that completely encloses | in view of the Motorola V360 and further in view of U.S. Patent No. 7,109,924 to Vance.
a volume of the second antenna '
defining an antenna box, See Claim 6[m].
12[o] an orthogonal projection of the | Z520a expressly or inherently discloses this claim element. To the extent the z520a does not
antenna box along a normal to | expressly or inherently discloses this claim element, this claim element would have been obvious
a face with a largest area of the | in view of the Motorola V360 and further in view of U.S. Patent No. 7,109,924 to Vance.
second antenna defining
See Claim 6[n].

12[p] an antenna rectangle, 7.520a expressly or inherently discloses this claim element. To the extent the z520a does not
expressly or inherently discloses this claim element, this claim element would have been obvious
in view of the Motorola V360 and further in view of U.S. Patent No. 7,109,924 to Vance.

See Claim 6[0].
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g)alm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
12[q] | an aspect ratio of the antenna 7.520a expressly or inherently discloses this claim element.
rectangle being defined as a
ratio between a width and a See, e.g.,
height of the antenna rectangle, ' ) ) ) )
and wherein the aspect ratio An aspect ratio of the antenna rectangle is defined as a ratio between a width and a height of the
has a value of at least 2. antenna rectangle. The aspect ratio has a value of at least 2.
A width of the antenna rectangle is at least twice a height of the antenna rectangle.
Claim 13
13 The wireless device of claim 7.520a expressly or inherently discloses this claim element.

12, wherein the first antenna
contour comprises at least 20
segments.

See Claim 2.
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;halm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
Claim 14
14 The wireless device of claim 7520a expressly or inherently discloses this claim element.
13, wherein the first antenna .
contour comprises at least 35 See Claim 3
segments.
Claim 15
15 The wireless device of claim 7.520a expressly or inherently discloses this claim element.
12, wherein the second antenna '
is proximate to a second short | See Claim 1[g].
side of the ground plane
rectangle that is opposite to the
first short side of the ground
plane rectangle.
Claim 16
16[a] The wireless device of claim 7.520a expressly or inherently discloses this claim element. To the extent the z520a does not

12, wherein the second antenna
defines a second antenna
contour comprising an entire
perimeter of the second
antenna,

expressly or inherently discloses this claim element, this claim element would have been obvious
in view of the Motorola V360 and further in view of U.S. Patent No. 7,109,924 to Vance.

See Claim 6[k].
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;halm U.S. Patent No. 11,031,677 B2 Sony Ericsson Z520a
16[b] and wherein the second antenna | Z520a expressly or inherently discloses this claim element. To the extent the z520a does not
contour has a level of expressly or inherently discloses this claim element, this claim element would have been obvious
complexity defined by in view of the Motorola V360 and further in view of U.S. Patent No. 7,109,924 to Vance.
complexity factor F21 having a '
value of at least 1.2 and See Claim 9[a].
16[c] a complexity factor F32 having | Z520a expressly or inherently discloses this claim element. To the extent the z520a does not
a value of at least 1.35. expressly or inherently discloses this claim element, this claim element would have been obvious
in view of the Motorola V360 and further in view of U.S. Patent No. 7,109,924 to Vance.
See Claim 9[a].
Claim 17
17 The wireless device of claim 7.520a expressly or inherently discloses this claim element. To the extent the z520a does not

16, wherein the second antenna
contour comprises at least 20
segments.

expressly or inherently discloses this claim element, this claim element would have been obvious
in view of the Motorola V360 and further in view of U.S. Patent No. 7,109,924 to Vance.

See, e.g.,

The second antenna contour comprises at least 20 segments.
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Sony Ericsson Z520a
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INVALIDITY CONTENTIONS FOR U.S. PATENT NO. 11,031,677 B2
BASED ON THE DELL LATITUDE D820 (“D820”)

Based upon Plaintiff’s Complaint, Infringement Contentions, and apparent claim constructions and application of the claims to Defendants’
accused products, as best as they can be deciphered, the reference charted below anticipates or at least renders obvious some or all claims 1, 2, 3,
4,5,6,7,8,9,12,13, 14, 15,16, and 17 (“the *677 Asserted Claims”)!. These invalidity contentions are not an admission by the Defendants
that the accused products are covered by or infringe the asserted claims, particularly when these claims are properly construed and applied.

AIA law applies because the application that issued as the *677 Patent was filed on March 27, 2020, after the AIA came into force on March 16,
2013.

The Dell Technologies Inc. (“Dell”) Latitude D820, as publicly demonstrated, known, offered for sale, sold, and/or used by Dell and/or
customers of Dell or otherwise available to the public, including in this country (the “D820") was available for purchase in the United States no
later than March 28, 20062, which is prior to the critical date of the *200 patent. Thus, the D820 is available as prior art at least under at least
pre-AIA 35 U.S.C. § 102(a)-(b), (g)(2), and/or AIA 35 U.S.C. § 102(a). At least the following documents provide evidence as to the date the
D820 was “offered for sale or publicly used or known,” “the date the offer or use of the item took place or the information became known”, and
the “identity of the person or entity which made the use or which made and received the offer, or the person or entity which made the

information known or to whom it was made known’”>:

e CNET Website, “Dell Latitude D820 review: Dell Latitude D820,” https://www.cnet.com/reviews/dell-latitude-d820-review/ (March 28,
2006) (last accessed June 17, 2025)

! Defendants understand that that, by not charting claims 10-11 and 18-20 in its Infringement Contentions, Plaintiff does not assert these claims against Defendants.

2 See https://www.cnet.com/reviews/dell-latitude-d820-review/

3 Geotab does not yet have complete information regarding the dates by which this product was publicly disclosed, made, used, sold, or offered for sale, the circumstances
under which the research, design, and development activities were conducted, and the identities of the particular individuals involved in such activities. Geotab anticipates
that the actual dates, circumstances, and identities of individuals will be the subject of third party discovery during this lawsuit. Geotab therefore reserves the right to amend
and/or supplement their Invalidity Contentions and this chart if additional information becomes available during the course of discovery. The date the D820 was “offered for
sale or publicly used or known,” as well as “the date the offer or use of the item took place or the information became known” is at least as early as the dates identified in the
published documents. The “identity of the person or entity which made the use or which made and received the offer, or the person or entity which made the information
known or to whom it was made known” includes at least those persons associated with the publication(s), press releases, and conference attendees, or other documents
associated with each version on the D820. Geotab also reserves the right to rely on the public use, offer for sale, sale, or installation of the devices described in the
publications identified herein once Geotab has had a fair opportunity to take discovery on these subjects.
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e Archive.org, “Dell Latitude Notebooks” (April 27, 2006) at:
https://web.archive.org/web/20060427211623/http:/www1.us.dell.com/content/products/category.aspx/latit?c=us&cs=04&l=en&s=bsd &
~ck=mn (last accessed June 14, 2025).

e (O’Grady’s PowerPage Website, “Dell Latitude D820 with Intel Core Duo Processor” (March 30, 2006), at:
https://www.powerpage.org/dell-latitude-d820-with-intel-core-duo-processor/ (last accessed June 17, 2025).

e NotebookCheck Website, “Dell Latitude D820 at: https://www.notebookcheck.net/Dell-Latitude-D820.1621.0.html (last accessed June
17, 2025).

e Wikipedia, “Dell Latitude” at: https://en.wikipedia.org/wiki/Dell Latitude (last accessed June 14, 2025).

As described in the following claim chart, the asserted claims of U.S. Patent No. 11,031,677 (the “’677 Patent”), are invalid as anticipated by
D820. To the extent that D820 is found not to anticipate one or more of the asserted claims of the 677 Patent, these claims are invalid as
obvious in view of D820 alone or as modified in view of or in combination with other prior art references disclosed in Defendants’ Invalidity
Contentions and accompanying charts, including without limitation as set forth below.

One of ordinary skill in the art, as of the priority date of the *677 Patent, would have known to combine or modify the prior art elements
disclosed by the foregoing references using known methods, and to use these elements according to their established functions in order to
achieve a known and predictable result.

These invalidity contentions are not an admission that the Defendants concede or acquiesce to any claim construction implied or suggested by
Plaintiff’s Complaint or Infringement Contentions. Nor are Defendants asserting any claim construction positions through these charts, including
whether the preamble is a limitation. The portions of the prior art reference cited below are not exhaustive but are exemplary in nature.
Defendants retain the right to update their constructions and contentions in view of this Court’s claim construction order.*

4 Defendants reserve the right to supplement and/or alter this chart based on further investigation and ongoing discovery.
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Claim U.S. Patent No. .
No. 11,031,677 B2 Dell Latitude D820
Claim 1
1[pre] A wireless To the extent the preamble is limiting, D820 expressly or inherently discloses this claim element.
device
comprising: See, e.g.,
The Dell D820 is a wireless device.
Latitude
A power desktop
replacement with
performance
graphics.
See Dell Website, Archived on April 25, 2006 at:
http://web.archive.org/web/20060425030931/http://www 1 .us.dell.com/content/products/productdetails.aspx/lati
t d820?c=us&cs=04&l=en&s=bsd&~section=specs#tabtop (last accessed June 17, 2025).
1[a] an antenna D820 expressly or inherently discloses this claim element.
system
comprising: See, e.g.,
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

The Dell D820 includes an antenna system comprising a ground plane (red below) and at least two antennas
(blue and purple below) within the wireless device.

(]

U
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

1[b]

[the antenna
System
comprising]| a
ground plane;

D820 expressly or inherently discloses this claim element.

See Claim 1[a].

I[c]

[the antenna
System
comprising] a

D820 expressly or inherently discloses this claim element.
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wireless device
and

Claim U.S. Patent No. .
No. 11,031,677 B2 Dell Latitude D820
first antenna See, e.g.,
within the

The antenna system of the Dell D820 includes a first antenna (blue below) within the D820.
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820
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Claim U.S. Patent No. .
No. 11,031,677 B2 Dell Latitude D820
1[d] [the antenna D820 expressly or inherently discloses this claim element.
system]
configured to See, e.g.,
support at least

three frequency
bands contained
within first and
second
frequency ranges
of the
electromagnetic
spectrum,

The first antenna of the Dell D820 is configured to support at least three frequency bands contained within first
and second frequency ranges of the electromagnetic spectrum, the second frequency range being higher in

frequency than the first frequency range.

CONNECIIVITY:
Wired:
Wired: 56K v924 Internal Modem 10/100/1000
- »; 4 ®
Wireless:
Dell Wireless 5500 Mobile Broadband 3G HSDPA
(Cingular US)
Dell Wireless 5700 Mobile Broadband CDMA
EVDQ (Verizon Wireless US)

WLAN

Intel® 3945 WiFi 202.11alg, Dell Wireless 1390
£202_11q, Dell Wireless 1490 802_11a/g Dual-Band
Mini-Cards, Internal Eluetooth (optional)

For instance, the first antenna of the Dell D820 is configured to support at least three frequency bands

contained between 880-960 MHz, 1710-1990 MHz, and 2010-2025 MHz.
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

Table 1: Frequency bands within 1620-2250 MHz.

Band Range (MHz)
DCS1800 1710-1880
PCS1900 1850-1990

UMTS Band I 1920-2170
UMTS Band IT 1850-1990
UMTS Band ITI 1710-1880
UMTS Band IV 1710-2155
UMTS Band a 1900-1920, 2010-2025
UMTS Band b 1850-1910, 1930-1990
UMTS Band ¢ 1910-1930

LTE Band 1 1920-2170

LTE Band 2 1850-1990

LTE Band 3 1710-1880

LTE Band 4 1710-2155

LTE Band 9 1749 9-1879.9
LTE Band 10 1710-2170

LTE Band 33 1900-1920

LTE Band 34 2010-2025

LTE Band 35 1850-1910

LTE Band 36 1930-1990

LTE Band 37 1910-1930

LTE Band 39 1880-1920

Jing, 2658 (DCS, PCS, UMTS); ETSI TS 145 005 V4.3.0 (2001-14) Technical Specification: Digital cellular
telecommunications system (Phase 2+); Radio transmission and reception (3GPP TS 45.005 version 4.3.0
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

Release 4), 8-9 (DCS1800, PCS1900); Pages from E. Dahlman et al., 3G Evolution: HSPA and LTE for
Mobile Broadband (Academic Press 2d ed. 2008) (“Dahlman”), 139 (reference [100] identifies HSDPA
specifications), 497-501, 599 (reference [100] is 3GPP TS 25.308 (Dahlman)); ETSI TS 125 308 V6.2.0 (2004-
09) Technical Specification: Universal Mobile Telecommunications System (UMTS); UTRA High Speed
Downlink Packet Access (HSDPA); Overall description; Stage 2 (3GPP TS 25.308 version 6.2.0 Release 6)
(UMTS HSDPA description); ETSI TS 121 101 V6.0.0 (2004-12) Technical Specification: Universal Mobile
Telecommunications System (UMTS); Technical Specifications and Technical Reports for a UTRAN-based
3GPP system (3GPP TS 21.101 version 6.0.0 Release 6), 11-12 (UMTS standard comprises TS 25.101 (ETSI
TS 125 101 V6.5.0 (2004-09) Technical Specification: Universal Mobile Telecommunications System
(UMTYS); User Equipment (UE) radio transmission and reception (FDD) (3GPP TS 25.101 version 6.5.0
Release 6)), 25.102 (ETSI TS 125 102 V6.0.0 (2003-12) Technical Specification: Universal Mobile
Telecommunications System (UMTS); User Equipment (UE) radio transmission and reception (TDD) (3GPP
TS 25.102 version 6.0.0 Release 6)), 25.308 (Dahlman)); ETSI TS 125 101 V6.5.0 (2004-09) Technical
Specification: Universal Mobile Telecommunications System (UMTS); User Equipment (UE) radio
transmission and reception (FDD) (3GPP TS 25.101 version 6.5.0 Release 6), 12-13 (Table 5.0 “UTRA FDD
frequency bands”); ETSI TS 125 102 V6.0.0 (2003-12) Technical Specification: Universal Mobile
Telecommunications System (UMTS); User Equipment (UE) radio transmission and reception (TDD) (3GPP
TS 25.102 version 6.0.0 Release 6), 11 (UTRA/TDD frequency bands)’; 3GPP TS 36.101 v8.4.0 (2008-12)
Technical Specification: 3rd Generation Partnership Project; Technical Specification Group Radio Access
Network; Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission
and reception (Release 8), 2008, 13, Table 5.5-1 (“E-UTRA operating bands” defining LTE bands); Ericsson
white paper, “LTE—an introduction,” no. 284 23-3124 Uen Rev B (June 2009), 11 (listing LTE FDD and TDD
bands).

> While Dou refers to “WCDMA/UMTS” in 1710-2170 MHz (Dou, [0022]), as shown in Table 1 the standard defines at least seven distinct “bands” within the 1710-2170
MHz frequency range.
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Claim
No.

U.S. Patent No.

11,031,677 B2

Dell Latitude D820

1[e]

the second
frequency range
being higher in
frequency than
the first
frequency range
and

D820 expressly or inherently discloses this claim element.

See Claim 1[d].

1[f]

at least one of
the three
frequency bands
being associated
with a 4G
communication
standard,

D820 expressly or inherently discloses this claim element.

See Claim 1[d].

1[g]

the first antenna
being proximate
to a first short
side of a ground
plane rectangle
enclosing the
ground plane
and

D820 expressly or inherently discloses this claim element. To the extent the Dell D820 does not disclose a first
antenna proximate to a first short side of a ground plane rectangle, it would have been obvious for the first
antenna to be disposed proximate to a first short side of the ground plane rectangle as taught in Gaucher et al.
(U.S. 2006/0082503) to achieve spatial diversity and reduce blockage caused by the laptop display.
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

/ 300

320

355

350

FIG. 3

Gaucher teaches “a laptop computer 300 including a laptop display unit 350 and a plurality of multiband
antennas 310, 320 mounted on the upper frame 355 of the laptop display unit 350.” Like the Dell D820, “As
shown in FIG. 3, the pair of multiband antennas 310, 320 are mounted to the metal support frame 355, wherein
the plane of each multiband antenna 310, 320 is substantially parallel to the plane, or along the plane, of the
metal support frame 355.” Gaucher, [0025].

In connection with FIG. 2, Gaucher teaches that “two embedded antennas 210, 220 may be placed on the left
and right edges of the laptop display 250, respectively, whereby the use of the two antennas 210 and 220 may
reduce the blockage caused by the laptop display 250 in some directions that occurs in one antenna designs,
and provide space diversity to the wireless communication system.” Gaucher, [0004]
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

FIG. 2

or the shielding foil on the back of the display.” Gaucher, [0045].

Like in the Dell D820, Gaucher’s “display frame or the metal display supporters provide the ground element to
the antenna design. For example, the ground element may be provided by the display frame, or metal supports,
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

00 A

Similar to the multiband cellular antennas of the Dell D820, Gaucher’s antennas are “quadband antennals]
covering the four most popular frequency bands, namely, 824-894 MHz for the lower band of the United

States, 880-960 MHz for the lower band of Europe 1710-1880 MHz for the upper band of Europe, and 1850-
1990 MHz for the upper band of the United States.” Gaucher, [0030].
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

400

R1

GND

FEED

There would have been a reasonable expectation of success in having the first antenna of the Dell D820
disposed proximate a first short side of the ground plane rectangle because a similarly configured antenna is
taught in a similarly configured laptop device in Gaucher.

For instance, Gaucher and the Dell D820 place the antennas on a grounded display frame for use as a ground
plane. The Gaucher antennas and the Dell D820 antennas cover substantially the same frequency bands,
including some bands used in the United States and some bands used in Europe.

Moreover, having the first antenna proximate to the first short side of the ground plane rectangle would not
have been expected to create interference problems with the WLAN and Bluetooth antennas in the Dell D820
because Gaucher contemplates that the laptop computer may be additionally “equipped with integrated wireless
local area network (WLAN) and devices of the known Bluetooth technology.” Gaucher, [0026].

Additionally, it would have been obvious to a person of ordinary skill in the art to modify this reference with
any one or more of the references disclosed in Defendants’ Invalidity Contentions based on knowledge of one
of ordinary skill in the art and for the reasons articulated in Defendants’ Invalidity Contentions Cover Pleading.

Fractusfzxhibifr 2903

Fractus v. Cellco
Page 830 of 923



Exhibit—D — 13

U.S. Patent No.

Claim .
No. 11,031,677 B2 Dell Latitude D820
1[h] defining a first D820 expressly or inherently discloses this claim element.

antenna contour
comprising an
entire perimeter
of the first
antenna,

See, e.g.,
The complexity factor calculation is performed according to the method in the patent.

The first antenna of the Dell D820 defines a first antenna contour comprising an entire perimeter of the first
antenna.

The first antenna includes first and second sides including the perimeter of the first antenna:

First antenna, first side:

The first antenna contour includes parts of the perimeter that are on the first side and the orthogonal projection
onto the plane of the first side of the parts of the perimeter that are on the second side onto the first side:
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

1[i]

wherein the first
antenna contour
has a level of
complexity
defined by
complexity
factor F21 having

D820 expressly or inherently discloses this claim element.
See e.g.,

The first antenna contour has a level of complexity defined by complexity factor F21 having a value of at least
1.20 and complexity factor F32 having a value less than 1.75.

a value of at N1=10
least 1.20 and
X X X X <
|
X X X X X
N2=27
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Claim

U.S. Patent No.

No. 11,031,677 B2 Dell Latitude D820
X %7 X X X X X X
X X X X X X X A
X X X X X X X
N3=86
Y G i e e i "4 X
X [ X X | XX X X X x - X X Ly I X X 1 X
X | XU X IX | X[ XTX [X XX | XXX
X X [ X |A X AlX T X[ X[ X[X XX
X XXX IX T XX IXTX X | X[ XX [ X| X[x
Al X A [ X XI X[ X[ XIX X1 X X1 XX X1 X
F21=log(27/10)/10g(2)=1.43
F32=log(83/27)/10g(2)=1.62
1[j] complexity D820 expressly or inherently discloses this claim element.

factor F32 having
a value less than
1.75; and

See Claim 1[j].

1[k]

a second antenna
within the
wireless device
and

D820 expressly or inherently discloses this claim element.

See, e.g.,

The antenna system of the Dell D820 includes a second antenna (brown below) within the D820.
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

111

configured to
support at least
one frequency
band different
from the at least
three frequency
bands supported
by the first
antenna,

D820 expressly or inherently discloses this claim element.
See, e.g.,

The second antenna of the D820 is configured to support at least one frequency band different from the at least
three frequency bands supported by the first antenna.

The second antenna of the D820 is configured to support at least frequency bands in the ranges of 2.4-2.484
GHz, 5.15 GHz to 5.25 GHz, and 5.25-5.35 GHz.
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

Table 1: Frequency bands within 1620-2250 MHz.

Band Range (MHz)
DCS1800 1710-1880
PCS1900 1850-1990

UMTS Band I 1920-2170
UMTS Band IT 1850-1990
UMTS Band ITI 1710-1880
UMTS Band IV 1710-2155
UMTS Band a 1900-1920, 2010-2025
UMTS Band b 1850-1910, 1930-1990
UMTS Band ¢ 1910-1930

LTE Band 1 1920-2170

LTE Band 2 1850-1990

LTE Band 3 1710-1880

LTE Band 4 1710-2155

LTE Band 9 1749 9-1879.9
LTE Band 10 1710-2170

LTE Band 33 1900-1920

LTE Band 34 2010-2025

LTE Band 35 1850-1910

LTE Band 36 1930-1990

LTE Band 37 1910-1930

LTE Band 39 1880-1920

Jing, 2658 (DCS, PCS, UMTS); ETSI TS 145 005 V4.3.0 (2001-14) Technical Specification: Digital cellular
telecommunications system (Phase 2+); Radio transmission and reception (3GPP TS 45.005 version 4.3.0
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

Release 4), 8-9 (DCS1800, PCS1900); Pages from E. Dahlman et al., 3G Evolution: HSPA and LTE for
Mobile Broadband (Academic Press 2d ed. 2008) (“Dahlman”), 139 (reference [100] identifies HSDPA
specifications), 497-501, 599 (reference [100] is 3GPP TS 25.308 (Dahlman)); ETSI TS 125 308 V6.2.0 (2004-
09) Technical Specification: Universal Mobile Telecommunications System (UMTS); UTRA High Speed
Downlink Packet Access (HSDPA); Overall description; Stage 2 (3GPP TS 25.308 version 6.2.0 Release 6)
(UMTS HSDPA description); ETSI TS 121 101 V6.0.0 (2004-12) Technical Specification: Universal Mobile
Telecommunications System (UMTS); Technical Specifications and Technical Reports for a UTRAN-based
3GPP system (3GPP TS 21.101 version 6.0.0 Release 6), 11-12 (UMTS standard comprises TS 25.101 (ETSI
TS 125 101 V6.5.0 (2004-09) Technical Specification: Universal Mobile Telecommunications System
(UMTYS); User Equipment (UE) radio transmission and reception (FDD) (3GPP TS 25.101 version 6.5.0
Release 6)), 25.102 (ETSI TS 125 102 V6.0.0 (2003-12) Technical Specification: Universal Mobile
Telecommunications System (UMTS); User Equipment (UE) radio transmission and reception (TDD) (3GPP
TS 25.102 version 6.0.0 Release 6)), 25.308 (Dahlman)); ETSI TS 125 101 V6.5.0 (2004-09) Technical
Specification: Universal Mobile Telecommunications System (UMTS); User Equipment (UE) radio
transmission and reception (FDD) (3GPP TS 25.101 version 6.5.0 Release 6), 12-13 (Table 5.0 “UTRA FDD
frequency bands”); ETSI TS 125 102 V6.0.0 (2003-12) Technical Specification: Universal Mobile
Telecommunications System (UMTS); User Equipment (UE) radio transmission and reception (TDD) (3GPP
TS 25.102 version 6.0.0 Release 6), 11 (UTRA/TDD frequency bands)®; 3GPP TS 36.101 v8.4.0 (2008-12)
Technical Specification: 3rd Generation Partnership Project; Technical Specification Group Radio Access
Network; Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission
and reception (Release 8), 2008, 13, Table 5.5-1 (“E-UTRA operating bands” defining LTE bands); Ericsson
white paper, “LTE—an introduction,” no. 284 23-3124 Uen Rev B (June 2009), 11 (listing LTE FDD and TDD
bands).

¢ While Dou refers to “WCDMA/UMTS” in 1710-2170 MHz (Dou, [0022]), as shown in Table 1 the standard defines at least seven distinct “bands” within the 1710-2170
MHz frequency range.

Fractus fzxhibifr 2903

Fractus v. Cellco
Page 836 of 923



Exhibit—D — 13

Claim
No.

U.S. Patent No.

11,031,677 B2

Dell Latitude D820

I[m]

the second
antenna being
arranged
completely
within the
ground plane
rectangle.

D820 expressly or inherently discloses this claim element.

See, e.g.,

The second antenna (brown below) is arranged completely within the ground plane rectangle (red below).
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820
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Claim
No.

U.S. Patent No.

11,031,677 B2

Dell Latitude D820

Claim 2

The wireless
device of claim
1, wherein the
first antenna
contour
comprises at
least 20
segments.

D820 expressly or inherently discloses this claim element.

See, e.g.,

16

7,8

37

15!”

20

| gl 31
22 23 36 30 9

33 14

32431313

Z1 1 27
‘ 2

292
24 3 10 34

26 . 4‘ \ a1

42

11

.

W
un

L)

The first antenna contour has at least 43 segments.

40

39

S

17
18 |38

Claim 3

The wireless
device of claim
2, wherein the
perimeter of the
first antenna
contour
comprises at
least 35
segments.

D820 expressly or inherently discloses this claim element.

See, e.g.,
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Claim U.S. Patent No. .
No. 11,031,677 B2 Dell Latitude D820
T I 3118 151|/E/i 37 20
| N\
22! 28 I | - -
c L 23 35 " 5505 |9 33 14 PB2W3 133 [ (Y7
26 5 FATE AN 10 34 41 42 1119 |18 |38
25 35 40 39|
The first antenna contour has at least 43 segments.
Claim 4

4 The wireless D820 expressly or inherently discloses this claim element.

device of claim

1, wherein the See, e.g.,

antenna system ‘ ‘ o

comprises a The ant_enna system of thn? De?ll D820 includes a third antenna (green below) configured to receive signals

third antenna employing a 4G communication standard.

configured to

receive signals

employing a 4G

communication

standard.
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

CONNECIIVITY:
Wired:
Wired: 56K v924 Internal Modem 10/100/1000
- »; 4 ®
Wireless:
Dell Wireless 5500 Mobile Broadband 3G HSDPA
(Cingular US)
Dell Wireless 5700 Mobile Broadband CDMA
EVDQ (Verizon Wireless US)

WLAN

Intel® 3945 WiFi 202.11alg, Dell Wireless 1390
£202_11q, Dell Wireless 1490 802_11a/g Dual-Band
Mini-Cards, Internal Eluetooth (optional)

The third antenna is configured to receive signals at least in the ranges of 824-894 MHz and 1850-1990 MHz.

Claim 5

5[a]

The wireless
device of claim
4, wherein the
third antenna
defines an
antenna contour
comprising an
entire perimeter

D820 expressly or inherently discloses this claim element.

See, e.g.,

The third antenna defines an antenna contour comprising an entire perimeter of the third antenna.

The third antenna includes first and second sides including the perimeter of the third antenna.

Third antenna, first side:
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Claim U.S. Patent No. )
No. 11,031,677 B2 Dell Latitude D820
of the third

antenna, and

The third antenna contour includes parts of the perimeter that are on the first side and the orthogonal projection
onto the plane of the first part of the parts of the perimeter that are on the second side.

|

i

-

|
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Claim U.S. Patent No. .
No. 11,031,677 B2 Dell Latitude D820
5[b] wherein the D820 expressly or inherently discloses this claim element.
antenna contour
of the third See e.g.,
antenna has a ) o ) )
level of The complexity factor calculation is performed according to the method in the patent.
complexity ) . . .
defined by The antenna contour of the third antenna has a level of complexity defined by complexity factor F21 having a
complexity value of at least 1.2 and a complexity factor F32 having a value of at least 1.35.
factor F21 having N1=9
a value of at
least 1.2 and — 1 - N I . — 1
| X — X X
I | —
1 T
X D S X X
N2=25
X X X | X | X X G ———— (N
[ V2R - i
X _| X /! X Z X X X X
N3=78
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U.S. Patent No.

Claim .
No. 11,031,677 B2 Dell Latitude D820
x I x I xl xlxl x| xlx | x| Xt Xt X+ Xt X i XXX
X XXX T X XX T X[ X [ X[ X[ X[ XX
X XL XXX X XXX XX XK= KX XX | X
X [ X XX [ X[ X[ XX X[ X[ XX ]| X\
X[ X X X[ X[ X X X[ X[X[X]| X
A X K| A | X
F21=log(25/9)/10g(2)=1.47
F32=log(78/35)/log(2)=1.64
5[c] a complexity D820 expressly or inherently discloses this claim element.
factor F32 having ‘
a value of at See Claim 5[b].
least 1.35.
Claim 6
6[pre] A wireless To the extent the preamble is limiting, D820 expressly or inherently discloses this claim element.
device ‘
Comprising: See Claim l[pre]
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

6[a]

an antenna
system
comprising:

D820 expressly or inherently discloses this claim element.

See Claim 1[a].

6[b]

[the antenna
System
comprising]| a
ground plane;

D820 expressly or inherently discloses this claim element.

See Claim 1[a].

6[c]

[the antenna
System
comprising]| a
first antenna
within the
wireless device
and

D820 expressly or inherently discloses this claim element.

See Claim 1][c].

6[d]

configured to
support at least
two frequency
bands contained
within first and
second
frequency ranges
of the

D820 expressly or inherently discloses this claim element.

See Claim 1[d].
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Claim U.S. Patent No. .
No. 11,031,677 B2 Dell Latitude D820
electromagnetic
spectrum,
6[e] the second D820 expressly or inherently discloses this claim element.
frequency range
being higher in | See Claim 1[e].
frequency than
the first
frequency range,
6[f] the first antenna | D820 expressly or inherently discloses this claim element. To the extent the Dell D820 does not disclose a first
being proximate | antenna proximate to a first short side of a ground plane rectangle, it would have been obvious for the first
to a first short antenna to be disposed proximate to a first short side of the ground plane rectangle as taught in Gaucher et al.
side of a ground | (U.S. 2006/0082503) to achieve spatial diversity and reduce blockage caused by the laptop display.
plane rectangle
enclosing the See Claim 1[g].
ground plane
and Additionally, it would have been obvious to a person of ordinary skill in the art to modify this reference with
any one or more of the references disclosed in Defendants’ Invalidity Contentions based on knowledge of one
of ordinary skill in the art and for the reasons articulated in Defendants’ Invalidity Contentions Cover Pleading.
6[g] defining a first D820 expressly or inherently discloses this claim element.

antenna contour
comprising an
entire perimeter
of the first
antenna,

See Claim 1[h].

Fractusfzxhibifr 2903

Fractus v. Cellco
Page 847 of 923



Exhibit—D — 13

Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

6[h]

wherein the first
antenna contour
has a level of
complexity
defined by
complexity
factor F21 having
a value of at
least 1.20 and

D820 expressly or inherently discloses this claim element.

See Claim 1]i].

6[i]

complexity
factor F32 having
a value less than
1.75; and

D820 expressly or inherently discloses this claim element.

See Claim 1[1].

6[j]

[the antenna
System
comprising]| a
second antenna
within the
wireless device
and

D820 expressly or inherently discloses this claim element.
See, e.g.,

The antenna system of the Dell D820 includes a second antenna (green below) within the D820.
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Claim U.S. Patent No. .
No. 11,031,677 B2 Dell Latitude D820
6[k] defining a D820 expressly or inherently discloses this claim element.

second antenna
contour
comprising an
entire perimeter
of the second
antenna,

See, e.g.,

The second antenna of the Dell D820 defines a second antenna contour comprising an entire perimeter of the
second antenna.

The second antenna includes first and second sides including the perimeter of the second antenna:

Second antenna, first side:

The second antenna contour includes parts of the perimeter that are on the first side and the orthogonal
projection onto the plane of the first part of the parts of the perimeter that are on the second side.
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U.S. Patent No.

No. 11,031,677 B2 Dell Latitude D820
_ ‘ —
- - 1
| - - 1 S
| :
6[1] the second D820 expressly or inherently discloses this claim element. To the extent the D820 does not disclose a second

antenna being
proximate to a
second short

side of the
ground plane
rectangle that is
opposite to the
first short side of
the ground plane
rectangle,

antenna proximate to a second short side of the ground plane rectangle that is opposite to the first short side, it
would have been obvious for the second antenna to be disposed proximate to a second short side of the ground
plane rectangle that is opposite to the first short side as taught in Gaucher et al. (U.S. 2006/0082503) to achieve

spatial diversity and reduce blockage caused by the laptop display.

See, e.g.,
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Claim U.S. Patent No. )
No. 11,031,677 B2 Dell Latitude D820

FIG. 2

Additionally, it would have been obvious to a person of ordinary skill in the art to modify this reference with
any one or more of the references disclosed in Geotab’s Invalidity Contentions based on knowledge of one of
ordinary skill in the art and for the reasons articulated in Geotab’s Invalidity Contentions Cover Pleading.

6[m] a minimum- D820 expressly or inherently discloses this claim element.
sized

parallelepiped of | See, e.g.,
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No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

rectangular faces
that completely
encloses a
volume of the
second antenna
defining an
antenna box, and

An antenna box (purple below) that is a minimum-sized parallelepiped that completely encloses a volume of
the second antenna and wherein each face of the minimum-sized parallelepiped is tangent to at least one point
of the volume of the second antenna.

6[n]

an orthogonal
projection of the
antenna box
along a normal
to a face with a
largest area of

D820 expressly or inherently discloses this claim element.
See, e.g.,

An orthogonal projection of the antenna box along a normal to a face with a largest area of the second antenna
is shown here (orange below).
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Claim U.S. Patent No. .
No. 11,031,677 B2 Dell Latitude D820
the second
antenna defining
6[0] an antenna D820 expressly or inherently discloses this claim element.
rectangle,
See, e.g.,
The orthogonal projection of the antenna box along a normal to a face with a largest area of the second defines
an antenna rectangle (orange below).
6[p] wherein a length | D820 expressly or inherently discloses this claim element.

of the second
antenna contour
is greater than
four times a
diagonal of the
antenna
rectangle.

See, e.g.,
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No. 11,031,677 B2 Dell Latitude D820
“/3.17 i
3.82in
F \
o I |
|
. B
—1.56in i
2.60in
< 6.57 P
€—1.38in—P
0.68 in 2.47n P
4xDiagonal = 4(7.10) = 28.4
[>=3.17+3.82+2.64+658+1.56+2.6+6.57+1.38+2.47+0.68>=31.74
Claim 7
7 The wireless D820 expressly or inherently discloses this claim element.
device of claim
6, wherein the See, e.g.,
first antenna
contour
comprises at
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U.S. Patent No.

No. 11,031,677 B2 Dell Latitude D820
least 20t 21 1 27 7|_8 16
segments. : 4
22‘ 23 28\_13 15| 37 20 |
& \_ 292 9 33 14 |32 F_B 13ﬁ 17
26 . = g N 10 34 a1 42 111 ‘18 38
Z5 35 40 39|
The first antenna contour has at least 43 segments.
Claim 8
8 The wireless D820 expressly or inherently discloses this claim element.
device of claim
6, wherein the See, e.g.,
first antenna
contour 21 1 27 7|_8 16
comprises at ‘ : 28 15 !/ 37 20
Least 35 6 L2 3 2b93 2| [0 33 18 32A13 (17
segments. 26 24 3 10 34 | 42 1119 |18 |38
5 4‘ \\ ‘41
25 35 40 39|
The first antenna contour has at least 43 segments.
Claim 9
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No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

9la]

The wireless
device of claim
6, wherein the

D820 expressly or inherently discloses this claim element.

See, e.g.,

second antenna

contour has a The complexity factor calculation is performed according to the method in the patent.

level of

ceo‘;fl p?exity The second antenna contour of the second antenna has a level of complexity defined by complexity factor F2:
defined by having a value of at least 1.2 and a complexity factor F32 having a value of at least 1.35.

complexity N1=9

factor F21 having

a value of at I , N — 1|
least 1.2 and X X X X . x| |
|_\'J D I \_\\‘
1 T
X X X X
N2=25
X X X X X X X X X[ |
n X - 1
X x | x| X X X X
N3=78
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Claim U.S. Patent No. .
No. 11,031,677 B2 Dell Latitude D820
x I x I xl xlxl x| xlx | x| Xt Xt X+ Xt X i XXX
X XXX T X[ X[ XXX X T X XXX
X X L XXX X X X X | XX XK= KX XX | X
X | X XX [ X | X| X[ X[ X[ XTX[ X[ X\
X | X X X | X | X]| X[ X X [ X | X
A X K| A | X
F21=log(25/9)/10g(2)=1.47
F32=log(78/35)/log(2)=1.64
9[b] a complexity D820 expressly or inherently discloses this claim element.
factor F32 having ‘
a value of at See Claim 9[a].
least 1.35.
Claim 12
12[pre] | A wireless To the extent the preamble is limiting, D820 expressly or inherently discloses this claim element.
device '
comprising: See Claim 1[pre].
12[a] an antenna D820 expressly or inherently discloses this claim element.
system '
comprising: See Claim 1[a].

Fractus fzxhibifr 2903

Fractus v. Cellco
Page 858 of 923



Exhibit—D — 13

Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

12[b]

[the antenna
System
comprising]| a
ground plane;

D820 expressly or inherently discloses this claim element.

See Claim 1[a].

12[¢]

[the antenna
System
comprising]| a
first antenna
within the
wireless device
and

D820 expressly or inherently discloses this claim element.

See Claim 1[c].

12[d]

configured to
provide
operation in at
least four
frequency bands,

D820 expressly or inherently discloses this claim element.

See, e.g.,

The first antenna of the Dell D820 is configured to provide operation in at least four frequency bands.
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No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

CONNECTIVITY:
Wired:
Wired: 56K v924 Internal Modem 10/100/1000
- & 4 &
Wireless:
Dell Wireless 5500 Mobile Broadband 3G HSDPA
(Cingular US)
Dell Wireless 5700 Mobile Broadband CDMA
EVDO (Verizon Wireless US)

WLAN

Intel® 3945 WiFi 802.11a/g, Dell Wireless 1390
202_11q, Dell Wireless 1490 802_11a/g Dual-Band
Mini-Cards, Internal Eluetooth (optional)

For instance, the first antenna of the Dell D820 is configured to support at least four frequency bands within the

ranges of 880-960 MHz, 1710-1990 MHz, and 2010-2025 MHz.
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No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

Table 1: Frequency bands within 1620-2250 MHz.

Band Range (MHz)
DCS1800 1710-1880
PCS1900 1850-1990

UMTS Band I 1920-2170
UMTS Band IT 1850-1990
UMTS Band ITI 1710-1880
UMTS Band IV 1710-2155
UMTS Band a 1900-1920, 2010-2025
UMTS Band b 1850-1910, 1930-1990
UMTS Band ¢ 1910-1930

LTE Band 1 1920-2170

LTE Band 2 1850-1990

LTE Band 3 1710-1880

LTE Band 4 1710-2155

LTE Band 9 1749 9-1879.9
LTE Band 10 1710-2170

LTE Band 33 1900-1920

LTE Band 34 2010-2025

LTE Band 35 1850-1910

LTE Band 36 1930-1990

LTE Band 37 1910-1930

LTE Band 39 1880-1920

Jing, 2658 (DCS, PCS, UMTS); ETSI TS 145 005 V4.3.0 (2001-14) Technical Specification: Digital cellular
telecommunications system (Phase 2+); Radio transmission and reception (3GPP TS 45.005 version 4.3.0
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No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

Release 4), 8-9 (DCS1800, PCS1900); Pages from E. Dahlman et al., 3G Evolution: HSPA and LTE for
Mobile Broadband (Academic Press 2d ed. 2008) (“Dahlman”), 139 (reference [100] identifies HSDPA
specifications), 497-501, 599 (reference [100] is 3GPP TS 25.308 (Dahlman)); ETSI TS 125 308 V6.2.0 (2004-
09) Technical Specification: Universal Mobile Telecommunications System (UMTS); UTRA High Speed
Downlink Packet Access (HSDPA); Overall description; Stage 2 (3GPP TS 25.308 version 6.2.0 Release 6)
(UMTS HSDPA description); ETSI TS 121 101 V6.0.0 (2004-12) Technical Specification: Universal Mobile
Telecommunications System (UMTS); Technical Specifications and Technical Reports for a UTRAN-based
3GPP system (3GPP TS 21.101 version 6.0.0 Release 6), 11-12 (UMTS standard comprises TS 25.101 (ETSI
TS 125 101 V6.5.0 (2004-09) Technical Specification: Universal Mobile Telecommunications System
(UMTYS); User Equipment (UE) radio transmission and reception (FDD) (3GPP TS 25.101 version 6.5.0
Release 6)), 25.102 (ETSI TS 125 102 V6.0.0 (2003-12) Technical Specification: Universal Mobile
Telecommunications System (UMTS); User Equipment (UE) radio transmission and reception (TDD) (3GPP
TS 25.102 version 6.0.0 Release 6)), 25.308 (Dahlman)); ETSI TS 125 101 V6.5.0 (2004-09) Technical
Specification: Universal Mobile Telecommunications System (UMTS); User Equipment (UE) radio
transmission and reception (FDD) (3GPP TS 25.101 version 6.5.0 Release 6), 12-13 (Table 5.0 “UTRA FDD
frequency bands”); ETSI TS 125 102 V6.0.0 (2003-12) Technical Specification: Universal Mobile
Telecommunications System (UMTS); User Equipment (UE) radio transmission and reception (TDD) (3GPP
TS 25.102 version 6.0.0 Release 6), 11 (UTRA/TDD frequency bands)’; 3GPP TS 36.101 v8.4.0 (2008-12)
Technical Specification: 3rd Generation Partnership Project; Technical Specification Group Radio Access
Network; Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission
and reception (Release 8), 2008, 13, Table 5.5-1 (“E-UTRA operating bands” defining LTE bands); Ericsson
white paper, “LTE—an introduction,” no. 284 23-3124 Uen Rev B (June 2009), 11 (listing LTE FDD and TDD
bands).

7' While Dou refers to “WCDMA/UMTS” in 1710-2170 MHz (Dou, [0022]), as shown in Table 1 the standard defines at least seven distinct “bands” within the 1710-2170
MHz frequency range.

Fractus fzxhibifr 2903

Fractus v. Cellco
Page 862 of 923



Exhibit—D — 13

Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

12[€]

at least one of
the at least four
frequency bands
is contained
within a first
frequency range
and

D820 expressly or inherently discloses this claim element.

See Claim 12[d].

12[f]

at least one other
of the four
frequency bands
is contained
within a second
frequency range,

D820 expressly or inherently discloses this claim element.

See Claim 12[d].

12[g]

the first
frequency range
being lower in
frequency than
the second
frequency range,

D820 expressly or inherently discloses this claim element.

See Claim 12[d].

12[h]

the first antenna
being proximate
to a first short
side of a ground
plane rectangle

D820 expressly or inherently discloses this claim element. To the extent the Dell D820 does not disclose a first
antenna proximate to a first short side of a ground plane rectangle, it would have been obvious for the first
antenna to be disposed proximate to a first short side of the ground plane rectangle as taught in Gaucher et al.
(U.S. 2006/0082503) to achieve spatial diversity and reduce blockage caused by the laptop display.
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Claim U.S. Patent No. )
No. 11,031,677 B2 Dell Latitude D820
enclosing the 1o
ground plane,

/ 300

320

355

350

FIG. 3

Gaucher teaches “a laptop computer 300 including a laptop display unit 350 and a plurality of multiband
antennas 310, 320 mounted on the upper frame 355 of the laptop display unit 350.” Like the Dell D820, “As
shown in FIG. 3, the pair of multiband antennas 310, 320 are mounted to the metal support frame 355, wherein
the plane of each multiband antenna 310, 320 is substantially parallel to the plane, or along the plane, of the
metal support frame 355.”

In connection with FIG. 2, Gaucher teaches that “two embedded antennas 210, 220 may be placed on the left
and right edges of the laptop display 250, respectively, whereby the use of the two antennas 210 and 220 may
reduce the blockage caused by the laptop display 250 in some directions that occurs in one antenna designs,
and provide space diversity to the wireless communication system.”
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U.S. Patent No.
11,031,677 B2

Dell Latitude D820

FIG. 2

or the shielding foil on the back of the display.”

Like in the Dell D820, Gaucher’s “display frame or the metal display supporters provide the ground element to
the antenna design. For example, the ground element may be provided by the display frame, or metal supports,
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Dell Latitude D820

00 A

Similar to the multiband cellular antennas of the Dell D820, Gaucher’s antennas are “quadband antennals]
covering the four most popular frequency bands, namely, 824-894 MHz for the lower band of the United

States, 880-960 MHz for the lower band of Europe 1710-1880 MHz for the upper band of Europe, and 1850-
1990 MHz for the upper band of the United States.”
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Dell Latitude D820

400

R1

GND

FEED

There would have been a reasonable expectation of success in having the first antenna of the Dell D820
disposed proximate a first short side of the ground plane rectangle because a similarly configured antenna is
taught in a similarly configured laptop device in Gaucher.

For instance, Gaucher and the Dell D820 place the antennas on a grounded display frame for use as a ground
plane. The Gaucher antennas and the Dell D820 antennas cover substantially the same frequency bands,
including some bands used in the United States and some bands used in Europe.

Moreover, having the first antenna proximate to the first short side of the ground plane rectangle would not
have been expected to create interference problems with the WLAN and Bluetooth antennas in the Dell D820
because Gaucher contemplates that the laptop computer may be additionally “equipped with integrated wireless
local area network (WLAN) and devices of the known Bluetooth technology.”

Additionally, it would have been obvious to a person of ordinary skill in the art to modify this reference with
any one or more of the references disclosed in Defendants’ Invalidity Contentions based on knowledge of one
of ordinary skill in the art and for the reasons articulated in Defendants’ Invalidity Contentions Cover Pleading.
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11,031,677 B2

Dell Latitude D820

12[i]

the first antenna
defining a first
antenna contour
comprising an
entire perimeter
of the first
antenna, and

D820 expressly or inherently discloses this claim element.

See Claim 1[h].

12j]

wherein the first
antenna contour
has a level of
complexity
defined by
complexity
factor F21 having
a value of at
least 1.20 and

D820 expressly or inherently discloses this claim element.

See Claim 1]i].

12[K]

complexity
factor F32 having
a value less than
1.75; and

D820 expressly or inherently discloses this claim element.

See Claims 1[i]-[k].

12[1]

wherein the first
antenna is
configured to
transmit and
receive signals

D820 expressly or inherently discloses this claim element.

See Claim 12[d].
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No. 11,031,677 B2 Dell Latitude D820
from a 4G
communication
standard; and

12[m] [the antenna D820 expressly or inherently discloses this claim element.

System
comprising]| a
second antenna
within the
wireless device
and configured
to receive
signals from a
4G
communication
standard,

See, e.g.,

The antenna system of the Dell D820 includes a second antenna (green below) within the D820 and configured

to receive signals from a 4G communication standard.
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Dell Latitude D820

The second antenna is configured to receive signals at least in the ranges of 824-894 MHz and 1850-1990

MHz.

12[n]

a minimum-
sized
parallelepiped of
rectangular faces
that completely
encloses a
volume of the
second antenna
defining an
antenna box,

D820 expressly or inherently discloses this claim element.

See Claim 6[m].

12[o]

an orthogonal
projection of the
antenna box
along a normal
to a face with a
largest area of
the second
antenna defining

D820 expressly or inherently discloses this claim element.

See Claim 6[n].

12[p]

an antenna
rectangle,

D820 expressly or inherently discloses this claim element.

See Claim 6[o].
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12[q]

an aspect ratio of
the antenna
rectangle being
defined as a ratio
between a width
and a height of
the antenna
rectangle, and
wherein the
aspect ratio has a
value of at least
2.

D820 expressly or inherently discloses this claim element.
See, e.g.,

An aspect ratio of the antenna rectangle being defined as a ratio between a width and a height of the antenna
rectangle, and wherein the aspect ratio has a value of at least 2.

A width of the antenna rectangle is at least twice a height of the antenna rectangle.

Claim 13

13

The wireless
device of claim
12, wherein the
first antenna
contour
comprises at
least 20
segments.

D820 expressly or inherently discloses this claim element.

See, e.g.,

Claim 14

Fractus fz¢hibifr 903

Fractus v. Cellco
Page 872 of 923



Exhibit—D — 13

Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

14

The wireless
device of claim
13, wherein the
first antenna
contour
comprises at
least 35
segments.

D820 expressly or inherently discloses this claim element.

See, e.g.,

Claim 15

15

The wireless
device of claim
12, wherein the
second antenna
is proximate to a
second short
side of the
ground plane
rectangle that is
opposite to the
first short side of
the ground plane
rectangle.

D820 expressly or inherently discloses this claim element. To the extent the D820 does not disclose a second
antenna proximate to a second short side of the ground plane rectangle that is opposite to the first short side, it
would have been obvious for the second antenna to be disposed proximate to a second short side of the ground
plane rectangle that is opposite to the first short side as taught in Gaucher et al. (U.S. 2006/0082503) to achieve
spatial diversity and reduce blockage caused by the laptop display.

See, e.g.,
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Claim
No.

U.S. Patent No.
11,031,677 B2

Dell Latitude D820

FIG. 2

Additionally, it would have been obvious to a person of ordinary skill in the art to modify this reference with
any one or more of the references disclosed in Geotab’s Invalidity Contentions based on knowledge of one of
ordinary skill in the art and for the reasons articulated in Geotab’s Invalidity Contentions Cover Pleading.

Claim 16
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U.S. Patent No.
11,031,677 B2

Dell Latitude D820

16[a]

The wireless
device of claim
12, wherein the
second antenna
defines a second
antenna contour
comprising an
entire perimeter
of the second
antenna,

D820 expressly or inherently discloses this claim element.

See Claim 6[k].

16[b]

and wherein the
second antenna
contour has a
level of
complexity
defined by
complexity
factor F21 having
a value of at
least 1.2 and

D820 expressly or inherently discloses this claim element.

See Claim 9[a].

16[c]

a complexity
factor F32 having
a value of at
least 1.35.

D820 expressly or inherently discloses this claim element.

See Claim 9[a].

Claim 17
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U.S. Patent No.

11,031,677 B2

Dell Latitude D820

17

The wireless
device of claim
16, wherein the
second antenna
contour
comprises at
least 20
segments.

D820 expressly or inherently discloses this claim element.

See, e.g.,
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INVALIDITY CONTENTIONS FOR U.S. PATENT NO. 11,031,677 B2
BASED ON THE LENOVO T60 (“LENOVO T60”)

Based upon Plaintiff’s Complaint, Infringement Contentions, and apparent claim constructions and application of the claims to Defendants’
accused products, as best as they can be deciphered, the reference charted below anticipates or at least renders obvious some or all of claims 1, 2,
3,4,5,6,7,8,9,12,13, 14, 15, 16, and 17 (“the *677 Asserted Claims”)'. These invalidity contentions are not an admission by the Defendants
that the accused products are covered by or infringe the asserted claims, particularly when these claims are properly construed and applied.

AIA law applies because the application that issued as the *677 Patent was filed on March 27, 2020, after the AIA came into force on March 16,
2013.

Lenovo Group Limited’s (“Lenovo”) T60/T60p (performance), as publicly demonstrated, known, offered for sale, sold, and/or used by Lenovo
and/or customers of Lenovo, or otherwise available to the public, including in this country, (“Lenovo T60”’) was released by at least February
2006%. Thus, the Lenovo T60 is available as prior art at least under pre-AIA 35 U.S.C. § 102(a)-(b), or (g)(2) and/or AIA 35 U.S.C. § 102(a)(1).
At least the following documents provide evidence as to the date the Lenovo T60 was “offered for sale or publicly used or known,” “the date the
offer or use of the item took place or the information became known”, and the “identity of the person or entity which made the use or which

made and received the offer, or the person or entity which made the information known or to whom it was made known” *:

! Defendants understand that that, by not charting claims 10-11 and 18-20 in its Infringement Contentions, Plaintiff does not assert these claims against Defendants.

2 See Your Gadgets Website, “The Thinkpad T Series — the Development and History of a Renowned Technology Branding,” Archived on Feb. 5, 2012, available at:
https://web.archive.org/web/20120205012630/http://www.your-gadgets.com/apple/5747-the-thinkpad-t-series-the-development-and-history-of-an-renowned-technology-
branding.php (last accessed June 18, 2025); Wikipedia.com, “Thinkpad T60” https://en.wikipedia.org/wiki/ThinkPad T60 (last accessed June 18, 2025).

3 Defendants do not yet have complete information regarding the dates by which this product was publicly disclosed, made, used, sold, or offered for sale, the circumstances
under which the research, design, and development activities were conducted, and the identities of the particular individuals involved in such activities. Defendants anticipate
that the actual dates, circumstances, and identities of individuals will be the subject of third party discovery during this lawsuit. Defendants therefore reserve the right to
amend and/or supplement their Invalidity Contentions and this chart if additional information becomes available during the course of discovery. The date the Lenovo T60 was
“offered for sale or publicly used or known,” as well as “the date the offer or use of the item took place or the information became known” is at least as early as the dates
identified in the published documents. The “identity of the person or entity which made the use or which made and received the offer, or the person or entity which made the
information known or to whom it was made known” includes at least those persons associated with the publication(s), press releases, and conference attendees, or other
documents associated with each version on the Lenovo T60. Defendants also reserve the right to rely on the public use, offer for sale, sale, or installation of the devices
described in the publications identified herein once Defendants have had a fair opportunity to take discovery on these subjects.
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Your Gadgets Website, “The Thinkpad T Series — the Development and History of a Renowned Technology Branding,” Archived on
Feb. 5, 2012, available at: https://web.archive.org/web/20120205012630/http://www.your-gadgets.com/apple/5747-the-thinkpad-t-series-
the-development-and-history-of-an-renowned-technology-branding.php (last accessed June 18, 2025).

Wikipedia.com, “Thinkpad T60” at: https://en.wikipedia.org/wiki/ThinkPad T60 (last accessed June 18, 2025)

NotebookCheck Website, “Thinkpad T60” at: https://www.notebookcheck.net/Review-IBM-Lenovo-Thinkpad-T60.1294.0.html (last

accessed June 18, 2025)

NotebookCheck Website, “Thinkpad T60p” at: https://www.notebookcheck.net/Lenovo-Thinkpad-T60p.1401.0.html (last accessed June

18, 2025)

NotebookReview Website, “Lenovo ThinkPad T60p Review (pics, specs)” (Apr. 5, 2006) at:
https://web.archive.org/web/20060407172813/http://www.notebookreview.com/default.asp?newsID=2864&Review=Lenovo+ThinkPad+
T60p (last accessed June 18, 2025)

CNET Website, “Lenovo ThinkPad T60” (Mar. 10, 2006) at:
https://web.archive.org/web/20080519075517/http:/reviews.cnet.com/laptops/lenovo-thinkpad-t60-1951/4505-3121_7-31641904-2.html
(last accessed June 18, 2025)

PCMag Website, “Lenovo ThinkPad T60” (Mar. 6, 2006) at:
https://web.archive.org/web/20060409125520/http:/www.pcmag.com/article2/0,1895,1933669,00.asp (last accessed June 18, 2025)
LaptopMag Website, “Lenovo ThinkPad T60” (May 6, 2006) at:
https://web.archive.org/web/20060615095136/http://laptopmag.com/Review/Lenovo-ThinkPad-T60.htm (last accessed June 18, 2025)

As described in the following claim chart, the asserted claims of U.S. Patent No. 11,031,677 (the “’677 Patent”), are invalid as anticipated by
Lenovo T60. To the extent that Lenovo T60 is found not to anticipate one or more of the asserted claims of the *677 Patent, these claims are
invalid as obvious in view of Lenovo T60 alone or as modified in view of or in combination with other prior art references disclosed in
Defendants’ Invalidity Contentions and accompanying charts, including without limitation as set forth below.

One of ordinary skill in the art, as of the priority date of the *677 Patent, would have known to combine or modify the prior art elements
disclosed by the foregoing references using known methods, and to use these elements according to their established functions in order to
achieve a known and predictable result.

These invalidity contentions are not an admission that the Defendants concede or acquiesce to any claim construction implied or suggested by
Plaintiff’s Complaint or Infringement Contentions. Nor are Defendants asserting any claim construction positions through these charts, including
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whether the preamble is a limitation. The portions of the prior art reference cited below are not exhaustive but are exemplary in nature.
Defendants retain the right to update their constructions and contentions in view of this Court’s claim construction order.*

comprising:

See, e.g.,

Claim U.S. Patent No.
No. 11,031,677 B2 Lenovo T60
Claim 1
I[pre] | A wireless device To the extent the preamble is limiting, Lenovo T60 expressly or inherently discloses this claim element.

4 Defendants reserve the right to supplement and/or alter this chart based on further investigation and ongoing discovery.
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Claim U.S. Patent No.
No. 11,031,677 B2 Lenovo T60
Image Source: https://web.archive.org/web/20060407172813/
http://www.notebookreview.com/default.asp?newsID=2864&Review=Lenovo+ThinkPad+T60p
1[a] an antenna system Lenovo T60 expressly or inherently discloses this claim element.

comprising:

See, e.g.,

The Lenovo T60 includes a ground plane (purple below) and at least two antennas within the wireless

device.
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60

WAN Main
Antenna
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60

a8 6 13

WAN Main
Antenna
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60

1[b]

[the antenna system
comprising]| a ground
plane;

Lenovo T60 expressly or inherently discloses this claim element.

See Claim 1[a]

1[c]

[the antenna system
comprising] a first
antenna within the
wireless device and

Lenovo T60 expressly or inherently discloses this claim element.

See, e.g.,

The antenna system of the Lenovo T60 includes a first antenna (yellow below) within the T60.
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60

a8 6 13

WAN Main
Antenna
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Claim U.S. Patent No.
No. 11,031,677 B2 Lenovo T60

First antenna — side view
1[d] [the antenna system] Lenovo T60 expressly or inherently discloses this claim element.

configured to support
at least three frequency
bands contained within
first and second
frequency ranges of the
electromagnetic
spectrum,

See, e.g.,

The first antenna of the Lenovo T60 is configured to support at least three frequency bands contained
within first and second frequency ranges of the electromagnetic spectrum. The second frequency range is
higher in frequency than the first frequency range.

Network

« 1Gb Ethernet installed on systems via the system board.

« Intel 802.11abg Mini PCI Express wireless adapter on selected models.

+ ThinkPad 802.11abg(3945) Mini PCl| Express wireless adapter on selected models.
+ Bluetooth/Modem combo card on selected models.

+ Integrated Sierra Wireless CDMA2000 Network Adapter for Verizon Wireless Broadband Access on selected models.

Source: https://support.lenovo.com/us/en/solutions/pd008795-detailed-specifications-thinkpad-t60-t60p

The first antenna is configured to support at least three frequency bands contained within 824-894 MHz
and 1710-2170 MHz.
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60

Table 1: Frequency bands within 1690-2250 MHz.

Band Range (MHz)
DCS1800 1710-1880
PCS1900 1850-1990

UMTS Band I 1920-2170
UMTS Band II 1850-1990
UMTS Band IIT 1710-1880
UMTS Band IV 1710-2155
UMTS Band a 1900-1920, 2010-2025
UMTS Band b 1850-1910, 1930-1990
UMTS Band ¢ 1910-1930

LTE Band 1 1920-2170

LTE Band 2 1850-1990

LTE Band 3 1710-1880

LTE Band 4 1710-2155

LTE Band 9 1749 9-18799
LTE Band 10 1710-2170

LTE Band 33 1900-1920

LTE Band 34 2010-2025

LTE Band 35 1850-1910

LTE Band 36 1930-19%0

LTE Band 37 1910-1930

LTE Band 39 1880-1920

Jing, 2658 (DCS, PCS, UMTS); ETSI TS 145 005 V4.3.0 (2001-14) Technical Specification: Digital
cellular telecommunications system (Phase 2+); Radio transmission and reception (3GPP TS 45.005
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Claim U.S. Patent No.

No. 11,031,677 B2 Lenovo T60

version 4.3.0 Release 4), 8-9 (DCS1800, PCS1900); Pages from E. Dahlman et al., 3G Evolution: HSPA
and LTE for Mobile Broadband (Academic Press 2d ed. 2008) (“Dahlman’), 139 (reference [100]
identifies HSDPA specifications), 497-501, 599 (reference [100] is 3GPP TS 25.308 (Dahlman)); ETSI
TS 125 308 V6.2.0 (2004-09) Technical Specification: Universal Mobile Telecommunications System
(UMTS); UTRA High Speed Downlink Packet Access (HSDPA); Overall description; Stage 2 (3GPP TS
25.308 version 6.2.0 Release 6) (UMTS HSDPA description); ETSI TS 121 101 V6.0.0 (2004-12)
Technical Specification: Universal Mobile Telecommunications System (UMTS); Technical
Specifications and Technical Reports for a UTRAN-based 3GPP system (3GPP TS 21.101 version 6.0.0
Release 6), 11-12 (UMTS standard comprises TS 25.101 (ETSI TS 125 101 V6.5.0 (2004-09) Technical
Specification: Universal Mobile Telecommunications System (UMTS); User Equipment (UE) radio
transmission and reception (FDD) (3GPP TS 25.101 version 6.5.0 Release 6)), 25.102 (ETSI TS 125 102
V6.0.0 (2003-12) Technical Specification: Universal Mobile Telecommunications System (UMTS); User
Equipment (UE) radio transmission and reception (TDD) (3GPP TS 25.102 version 6.0.0 Release 6)),
25.308 (Dahlman)); ETSI TS 125 101 V6.5.0 (2004-09) Technical Specification: Universal Mobile
Telecommunications System (UMTS); User Equipment (UE) radio transmission and reception (FDD)
(3GPP TS 25.101 version 6.5.0 Release 6), 12-13 (Table 5.0 “UTRA FDD frequency bands™); ETSI TS
125102 V6.0.0 (2003-12) Technical Specification: Universal Mobile Telecommunications System
(UMTS); User Equipment (UE) radio transmission and reception (TDD) (3GPP TS 25.102 version 6.0.0
Release 6), 11 (UTRA/TDD frequency bands)’; 3GPP TS 36.101 v8.4.0 (2008-12) Technical
Specification: 3rd Generation Partnership Project; Technical Specification Group Radio Access
Network; Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio
transmission and reception (Release 8), 2008, 13, Table 5.5-1 (“E-UTRA operating bands” defining LTE
bands); Ericsson white paper, “LTE—an introduction,” no. 284 23-3124 Uen Rev B (June 2009), 11
(listing LTE FDD and TDD bands).

> While Dou refers to “WCDMA/UMTS” in 1710-2170 MHz (Dou, [0022]), as shown in Table 1 the standard defines at least seven distinct “bands” within the 1710-2170
MHz frequency range.
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Claim U.S. Patent No.
No. 11,031,677 B2 Lenovo T60
1[e] the second frequency Lenovo T60 expressly or inherently discloses this claim element.
range being higher in '
frequency than the first | See Claim 1[e].
frequency range and
1[f] at least one of the three | Lenovo T60 expressly or inherently discloses this claim element.
frequency bands being
associated with a 4G See, e.g.,
communication ] ) ) o
standard At least one of the three frequency bands is associated with a 4G communication standard.
The first antenna is configured to transmit and receive signals at least in frequency bands contained
within 824-894 MHz and 1710-2170 MHz. See Claim 1[d].
1[g] the first antenna being | Lenovo T60 expressly or inherently discloses this claim element.

proximate to a first
short side of a ground
plane rectangle
enclosing the ground
plane and

See, e.g.,

The antenna system of the Lenovo T60 includes a first antenna (yellow below) proximate to a first short
side of a ground plane rectangle (purple below) enclosing the ground plane.
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60

a8 6 13

WAN Main
Antenna
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Claim U.S. Patent No.
No. 11,031,677 B2 Lenovo T60

First antenna — side view
1[h] defining a first antenna | Lenovo T60 expressly or inherently discloses this claim element.

contour comprising an
entire perimeter of the
first antenna,

See, e.g.,

1[i]

wherein the first
antenna contour has a
level of complexity
defined by complexity
factor F»1 having a
value of at least 1.20
and

Lenovo T60 expressly or inherently discloses this claim element.
See, e.g.,

The first antenna contour has a level of complexity defined by complexity factor F21 having a value of at
least 1.20 and complexity factor F32 having a value of at least 1.35.
N1=10
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Claim

U.S. Patent No.

No. 11,031,677 B2 Lenovo T60
F21=log(23/10)/log(2)=1.2
F32=log(67/23)/log(2)=1.54
The complexity factor calculation is performed according to the method in the patent.
1[5] complexity factor F3» Lenovo T60 expressly or inherently discloses this claim element.
having a value less ‘ ‘
than 1.75; and See Claim 1]i]
1[k] a second antenna Lenovo T60 expressly or inherently discloses this claim element.

within the wireless
device and

See, e.g.,
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60

The antenna system of the Lenovo T60 includes a second antenna (pink below) proximate to a second

side of the ground plane rectangle (purple below).

it £
i =

o
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60

a8 6 13

WAN Main
Antenna
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60

WAN Auxiliary
Antenna
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Claim U.S. Patent No.
No. 11,031,677 B2 Lenovo T60
1[1] configured to support Lenovo T60 expressly or inherently discloses this claim element.
at least one frequency
band different from the | See, e.g.,
at least three frequency ) )
bands supported by the The second antenna of the Lenovo T60 is configured to support at least one frequency band different
first antenna, from the at least three frequency bands supported by the first antenna.
The second antenna of the Lenovo T60 is configured to support at least one frequency band within 880-
960 MHz and 1850-1990 MHz. See Claim 1[d].
I[m] the second antenna Lenovo T60 expressly or inherently discloses this claim element.

being arranged

See, e.g.,
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Claim U.S. Patent No.
No. 11,031,677 B2 Lenovo T60
completely within the The second antenna of the Lenovo T60 is arranged completely within the ground plane rectangle. See

ground plane rectangle.

Claim 1[k].

Claim 4

The wireless device of
claim 1, wherein the
antenna system
comprises a third
antenna configured to
receive signals
employing a 4G
communication
standard.

Lenovo T60 expressly or inherently discloses this claim element.

See, e.g.,

The antenna system of the Lenovo T60 comprises a third antenna (blue below) configured to receive
signals employing a 4G communication standard (e.g., a WiFi communication standard).
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60

WAN Main
Antenna
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Claim U.S. Patent No.
No. 11,031,677 B2 Lenovo T60
The third antenna is configured to receive signals within at least 2.4-2.484 GHz, 5.15-5.25 GHz, 5.25-
5.35 GHz, and 5.725-5.875 GHz.
Claim 5
5[a] The wireless device of | Lenovo T60 expressly or inherently discloses this claim element.

claim 4, wherein the
third antenna defines
an antenna contour
comprising an entire
perimeter of the third
antenna, and

See, e.g.,

The T60’s third antenna defines an antenna contour comprising an entire perimeter of the third antenna.
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Claim U.S. Patent No.
No. 11,031,677 B2 Lenovo T60
5[b] wherein the antenna Lenovo T60 expressly or inherently discloses this claim element.

contour of the third
antenna has a level of
complexity defined by
complexity factor Fzi
having a value of at
least 1.2 and

See, e.g.,

The complexity factor calculation is performed according to the method in the patent.

N1=10

N2=24
S B S m s m e R S
A F R ST E— X
N3=67
X b - 4;_—_~)(.;— i*_-j.:x., B T, — w;.__ -._;
X X
- X = s e e X
o i O R e T G Gl U D e x [ x X X
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Claim

U.S. Patent No.

No. 11,031,677 B2 Lenovo T60
F21=log(24/10)/1og(2)=1.26
F32=log(67/24)/log(2)=1.48
5[c] a complexity factor F3» | Lenovo T60 expressly or inherently discloses this claim element.
having a value of at
least 1.35. See Claim 5[b].
Claim 6
6[pre] | A wireless device To the extent the preamble is limiting, Lenovo T60 expressly or inherently discloses this claim element.
comprising:
See Claim 1[pre].
6[a] an antenna system Lenovo T60 expressly or inherently discloses this claim element.
comprising:
See Claim 1[a].
6[b] [the antenna system Lenovo T60 expressly or inherently discloses this claim element.

comprising]| a ground
plane;

See Claim 1][c].
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60

6[c]

[the antenna system
comprising] a first
antenna within the
wireless device and

Lenovo T60 expressly or inherently discloses this claim element.

See Claim 1][c].

6[d]

configured to support
at least two frequency
bands contained within
first and second
frequency ranges of the
electromagnetic
spectrum,

Lenovo T60 expressly or inherently discloses this claim element.

See Claim 1[d].

6[e]

the second frequency
range being higher in
frequency than the first
frequency range,

Lenovo T60 expressly or inherently discloses this claim element.

See Claim 1[e].

6[f]

the first antenna being
proximate to a first
short side of a ground
plane rectangle
enclosing the ground
plane and

Lenovo T60 expressly or inherently discloses this claim element.

See Claim 1[g].

6[g]

defining a first antenna
contour comprising an

Lenovo T60 expressly or inherently discloses this claim element.
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Claim

U.S. Patent No.

No. 11,031,677 B2 Lenovo T60
entire perimeter of the | See Claim 1[h].
first antenna,

6[h] wherein the first Lenovo T60 expressly or inherently discloses this claim element.
antenna contour has a ‘ ‘
level of complexity See Claim 1i].
defined by complexity
factor F»1 having a
value of at least 1.20
and

6[1] complexity factor F3» Lenovo T60 expressly or inherently discloses this claim element.
having a value less ‘ ‘
than 1.75; and See Claim 1[i].

6[j] [the antenna system Lenovo T60 expressly or inherently discloses this claim element.
comprising] a second ‘
antenna within the See Claim 1[k].
wireless device and

6[k] defining a second Lenovo T60 expressly or inherently discloses this claim element.

antenna contour
comprising an entire
perimeter of the second
antenna,

See, e.g.,
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60

The second antenna of the T60 defines a second antenna contour comprising an entire perimeter of the
second antenna.

the second antenna
being proximate to a
second short side of the
ground plane rectangle
that is opposite to the
first short side of the
ground plane rectangle,

Lenovo T60 expressly or inherently discloses this claim element.
See, e.g.,

The antenna system of the Lenovo T60 includes a second antenna (pink below) proximate to a second
short side of the ground plane rectangle (purple below) that is opposite to the first short side of the
ground plane rectangle.
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60

a8 6 13

WAN Main
Antenna
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60

WAN Auxiliary
Antenna

Fractuskxhibitr 2903

Fractus v. Cellco
Page 907 of 923



Exhibit — D — 14

Claim U.S. Patent No.
No. 11,031,677 B2 Lenovo T60
6[m] a minimum-sized Lenovo T60 expressly or inherently discloses this claim element.

parallelepiped of
rectangular faces that
completely encloses a
volume of the second
antenna defining an
antenna box, and

See, e.g.,

The second antenna of the Lenovo T60 defines an antenna box that is a minimum-sized parallelepiped
that completely encloses a volume of the second antenna and wherein each face of the minimum-sized
parallelepiped is tangent to at least one point of the volume of the second antenna. An orthogonal
projection of the antenna box along a normal to a face with a largest area of the second antenna defines
an antenna rectangle (purple below).
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Claim U.S. Patent No.
No. 11,031,677 B2 Lenovo T60
6[n] an orthogonal Lenovo T60 expressly or inherently discloses this claim element.
projection of the ‘
antenna box along a See Claim 6[m].
normal to a face with a
largest area of the
second antenna
defining
6[0] an antenna rectangle, Lenovo T60 expressly or inherently discloses this claim element.
See Claim 6[m].
6[p] wherein a length of the | Lenovo T60 expressly or inherently discloses this claim element.

second antenna contour
is greater than four

See, e.g.,
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Claim U.S. Patent No.
No. 11,031,677 B2 Lenovo T60
times a diagonal of the | The second antenna of the Lenovo T60 defines a second contour comprising an entire perimeter of the
antenna rectangle. second antenna, wherein a length of the second antenna contour is greater than four times a diagonal of
the antenna rectangle.
Claim 9
9[a] The wireless device of | Lenovo T60 expressly or inherently discloses this claim element.

claim 6, wherein the
second antenna contour
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Claim U.S. Patent No.

No. 11,031,677 B2 Lenovo T60
has a level of See, e.g.,
complexity defined by

complexity factor Fa;
having a value of at
least 1.2 and

The complexity factor calculation is performed according to the method in the patent.

The antenna contour has a level of complexity defined by complexity factor F21 having a value of at
least 1.20 and complexity factor F32 having a value of at least 1.35.

N1=10

N2=27
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Claim U.S. Patent No.
No. 11,031,677 B2 Lenovo T60
75 L X X
XN X X X x
F21=log(27/10)/log(2)=1.43
F32=log(93/27)/log(2)=1.78
9[b] a complexity factor F32» | Lenovo T60 expressly or inherently discloses this claim element.
having a value of at
least 1.35. See Claim 9[a].
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Claim U.S. Patent No.
No. 11,031,677 B2 Lenovo T60
Claim 12
12[pre] | A wireless device To the extent the preamble is limiting, Lenovo T60 expressly or inherently discloses this claim element.
comprising:
See Claim 1[pre].
12[a] an antenna system Lenovo T60 expressly or inherently discloses this claim element.
comprising:
See Claim 1[a].
12[b] [the antenna system Lenovo T60 expressly or inherently discloses this claim element.
comprising]| a ground
plane; See Claim 1[a].
12[c] [the antenna system Lenovo T60 expressly or inherently discloses this claim element.
comprising] a first ‘
antenna within the See Claim 1[c].
wireless device and
12[d] configured to provide Lenovo T60 expressly or inherently discloses this claim element.

operation in at least
four frequency bands,

See, e.g.,

The first antenna of the Lenovo T60 is configured to provide operation in at least four frequency bands.
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Claim U.S. Patent No. Lenovo T60
No. 11,031,677 B2
Network
« 1Gb Ethernet installed on systems via the system board.
« Intel 802.11abg Mini PCI Express wireless adapter on selected models.
+ ThinkPad 802.11abg(3945) Mini PCl| Express wireless adapter on selected models.
+ Bluetooth/Modem combo card on selected models.
+ Integrated Sierra Wireless CDMA2000 Network Adapter for Verizon Wireless Broadband Access on selected models.
Source: https://support.lenovo.com/us/en/solutions/pd008795-detailed-specifications-thinkpad-t60-t60p
The first antenna is configured to provide operation in at least four frequency bands contained within
824-894 MHz and 1710-2170 MHz.
See Claim 1[d].
12[e] at least one of the at Lenovo T60 expressly or inherently discloses this claim element.
least four frequency ‘
bands is contained See Claims 1[d], 12[d].
within a first frequency
range and
12[f] at least one other of the | Lenovo T60 expressly or inherently discloses this claim element.

four frequency bands is
contained within a
second frequency
range,

See Claims 1[d], 12[d].
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Claim
No.

U.S. Patent No.
11,031,677 B2

Lenovo T60

12[g]

the first frequency
range being lower in
frequency than the
second frequency
range,

Lenovo T60 expressly or inherently discloses this claim element.

See Claims 1[d], 12[d].

12[h]

the first antenna being
proximate to a first
short side of a ground
plane rectangle
enclosing the ground
plane,

Lenovo T60 expressly or inherently discloses this claim element.

See Claims 1[c], 1[g], 6[f], 6[1].

12[i]

the first antenna
defining a first antenna
contour comprising an
entire perimeter of the
first antenna, and

Lenovo T60 expressly or inherently discloses this claim element.

See Claim 1[h].

12(j]

wherein the first
antenna contour has a
level of complexity
defined by complexity
factor F»1 having a
value of at least 1.20
and

Lenovo T60 expressly or inherently discloses this claim element.

See Claim 1]1].
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12[K]

complexity factor F3»
having a value less
than 1.75; and

Lenovo T60 expressly or inherently discloses this claim element.

See Claims 1[i]-[k].

12[1]

wherein the first
antenna is configured
to transmit and receive
signals from a 4G
communication
standard; and

Lenovo T60 expressly or inherently discloses this claim element.

See Claim 12[d].

12[m]

[the antenna system
comprising] a second
antenna within the
wireless device and
configured to receive
signals from a 4G
communication
standard,

Lenovo T60 expressly or inherently discloses this claim element.
See Claims 1[k]-1[1]

The antenna system of the T60 includes a second antenna (green below) within the D820 and configured
to receive signals from a 4G communication standard. The second antenna of the Lenovo T60 is
configured to receive signals within at least 880-960 MHz and 1850-1990 MHz.
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12[n] a minimum-sized Lenovo T60 expressly or inherently discloses this claim element.

parallelepiped of

rectangular faces that
completely encloses a
volume of the second

See Claim 6[m].
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antenna defining an
antenna box,

12[0]

an orthogonal
projection of the
antenna box along a
normal to a face with a
largest area of the
second antenna
defining

Lenovo T60 expressly or inherently discloses this claim element.

See Claim 6[n].

12[p]

an antenna rectangle,

Lenovo T60 expressly or inherently discloses this claim element.

See Claim 6[o].

12[q]

an aspect ratio of the
antenna rectangle being
defined as a ratio
between a width and a
height of the antenna
rectangle, and wherein
the aspect ratio has a
value of at least 2.

Lenovo T60 expressly or inherently discloses this claim element.
See, e.g.,

An aspect ratio of the antenna rectangle being defined as a ratio between a width and a height of the
antenna rectangle, and wherein the aspect ratio has a value of at least 2.
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A width of the antenna rectangle is at least twice a height of the antenna rectangle.
Claim 15
15 The wireless device of | Lenovo T60 expressly or inherently discloses this claim element.

claim 12, wherein the
second antenna is
proximate to a second
short side of the ground
plane rectangle that is
opposite to the first
short side of the ground
plane rectangle.

See Claims 1[c], 1[g], 6[f], 6[1].
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Claim 16
16[a] The wireless device of | Lenovo T60 expressly or inherently discloses this claim element.
claim 12, wherein the
second antenna defines | See, e.g.,
a second antenna o ] ‘
contour comprising an The second antenna defines a second antenna contour comprising an entire perimeter of the second
entire perimeter of the | antenna.
second antenna,
16[b] and wherein the second | Lenovo T60 expressly or inherently discloses this claim element.

antenna contour has a
level of complexity
defined by complexity

See, e.g.,
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factor F21 having a
value of at least 1.2 and

The antenna contour has a level of complexity defined by complexity factor F21 having a value of at
least 1.20 and complexity factor F32 having a value of at least 1.35.

N1=10

N3=93

Fractuskxhibitr 2903
Fractus v. Cellco
Page 921 of 923



Exhibit — D — 14

Claim U.S. Patent No.
No. 11,031,677 B2 Lenovo T60
bl ol o ] : x | x | x x | x x | x | x
X Lx || x| x 3 P x
X X X X
% X | X h
X X X X X X
X
F21=log(27/10)/log(2)=1.43
F32=log(93/27)/log(2)=1.78
16[c] a complexity factor F3» | Lenovo T60 expressly or inherently discloses this claim element.
having a value of at
least 1.35. See Claim 16[b]
Claim 17
17 The wireless device of | Lenovo T60 expressly or inherently discloses this claim element.
claim 16, wherein the
second antenna contour | See, e.g.,
comprises at least 20 _
segments. The second antenna contour includes at least 27 segments.
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